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ABSTRACT 

These  instructor  materials  (curriculum  outline, 
lesson  plans)  aihd  student  (guide  for  a  high  school-postsecondary  level 

*  course  in  miniature/micrciftniature  electronic^  repair  are  one  of  a 
nuffiljer  of  mTlitafy*d3veloped  curriculum  packa^ges  selected  for 
adaptation  to  vocational  instruction  and  curriculum  development  in  a 
civilian  setting.  The' course  consists  of  four  units  containing 
fifteen  lessons  covering  119  hours  of  instruction:   (1)  Introduction 
to  the  school  and  Course   (Introduction  to-  the  Course,  Introduction  to 
High  Reliability  soldering.  Preventive^  Maintenance  of  the  ,2M  Repair 

^  Station)  ,  (2)  Prin+ed  Circuit  Soard  Repair  (Conformal  pcating 
RetDOval,  Descldering  Ptinted  Circuit  *Soard  Components^  Printed 
Circiiit  Board  Component  Installation  and  soldering.  Repair  of  Damaged 
Prin/ced  Circuit  Boards)  r   (3l  Terminal  and  Connector  Pin  Soldering 
(Insulation  Removal,  Wire  Tinning  and  soldering  to.  Turret  Terminals; 
;     Soldering  to  Hook  and  pierced'  Tab  Terminals:  Soldering  to  Bifurcated 
Terminals:  soldering  Coin^ctor  Pins)  #  and  (4y  Micro-Elecrronic 
Circuit  Maintenance  Techifigues  (Tntroductiop  to  Micro-Electronic 
Circuit  Soards,  Microminiature  Repair  Task  ItSentif ication  and 
Procedural  Analysis,  Micro-Electronic  Circuit  Conformal  Coating 
Removal  and  Cesoldering  Technigues,  Micro*Elect ronic  Circuit 

^soldering  Techniques),  The  curriculum  outline  and  lessen  plans  give 

—  'the  instructor, this  information;  time  allocation,  training  equipment, 
training  aids,  text  required,  references;  terminal  objective, 
enabling  objectives,  and  outline  of  instruction  with  instructor  and 
student  activities.  The  student's  guide  contains  note-taking, 
assignment,  and  job  sheets,  A  -  per f ormance  test  booklet  is  also 
included,  (Xie) 
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MIUTARy  CURKtCmM  MfilERIfiLS 


TSie  military-developea  curricoljuin  materials  in  this  course 
package  were  selected  by  the  National  Center  for  Eesearch  in 
Vocational  Education  Military  CXum-Culum  Project  for  dissenv- 
ination.to  the  six  regional  Curriculum  Coordination  Centers  and 
other  jjistructional  itateri als  agencies,   TSie  purpose  of 
disseminating  tiiese  courses  was  to  make  cundculum  materials 

"developed'^by^^die^iTd-^^  —  

educators  in  the  civilian  setting. 

The  oourse  itaterials  wsre  aoguired,  evaluated  b/  project  ^ 
staff  and  practitioners  in  the  field,  and  prepared  for 
dissemination,  "Materials  which  were  specific  to  the  lilitary 
VBTs  deleted,  ooj^righbed  materials  were  either  emitted  or  appro- 
val for  their  use  was  obtaimd.   These  oourse  packages  contain 
curriculum  resource  materials  whidi  can  be  adapted  to  si:5iport 
vocational  instruction  and  curriculum  develc^xnent. 
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and  organizations  to  solve  educational  prob* 
lems  relating  to  individual  career  planning,  " 
preparation,  and  progression*  The  National 
Center  fulfills  its  mission  by: 

•  Generating  knowledge  through  research 

^  ^Developing  educational  programs  and 
products 

f  Evaluating  individual  program  needs 
and  outcomes 

^  Installing  educational  programs  and 
products 

•  Operating  information  systems  and 
services 

«  Conducting  leadership  development  and 
training  programs 
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-THE  WORKING  CLASS 


Military 

Curriculum  Materials 
Dissemination  Is  . . . 


an  activity  to  Increase  the  accessibility  of 
military^eveloped  curriculum  materials  to 
vocational  and  technical  educators. 


This  project,  funded  by  the  U.S.  Office  of 
Education,  includes  the  identification  and 
acquisition  of  curriculum  materials  in  print 
form  from  the  Coast  Guard,  Air  rForce, 
Army,  Marine  Corps  and  Navy. 

Access  to  military  curriculum  materials  is 
provided  through  a  "Joint  Memorandum  of 
Understanding"  between  the  U.S.  Office  of 
Education  and  the  Department  of  Defense. 

The  acquired  materials  are  reviewed  by  staff 
and  subject  matter  specialff^s,  and  courses 
deemed  applicable  to  vocational  and  tech- 
nical ^ucation  are  selected  for  dissftmination 

The  Natioi.jl  Center  for  Research  in 
Vocational  Education  is  the  U.S.  Office  of 
^Education 's^desigrrated  representative  to 
acquire  the  materials  and  conduct  the  project 
activities* 

Project  Staff  r 

Wesley  E.  Budke,  Ph.D.,  Director 
National  Center  Clearinghouse 

Shirley  A.Chase,  Ph.D. 
Project  Director 
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What  Materials 
Are  Available? 


"   
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How  Can  These 
Materials  Be  Obtained? 


One  hundred  twenty  courses  on  microfiche 
{thirteen  in  paper  form)  and  descriptions  of 
each  have  been  provided  tq  the  vocational 
-eunric(if(innrOonOTdTTi^tTarreenTfirs-arTd^^ 
instructional  materials  agencies  for  dissemi- 
nation.'- 

Course  materials  include  programmed 
instruction,  curriculum  outlines,  instructor 
guides,  student  woricbooks  and  technical 


Conta6t  the  Curriculum  Coordination  Center 
in  your  region  for  informatiorh  on  obtaining 
materials  {e.g.,  availability  and  cost).  They 
^llTespondno"70urTequestdif*iCtlyT>rTefer- 
you  to  an  instructional  matenals  agency 
closer  to  you.'. 


CURRICULUM  COORDirJATION  CENTERS 
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William  Daniels 
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Stittwater,  OK  74704 
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405/377-2000 

Mississippi  State.  MS  39762 
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♦  ^ 

601/325-2510 

Engifie  Mechanics 

Public  Service 

NORTHEAST 

WESTERN 

The  number  of  courses  and  ihe  subject  areas 

Joseph  F.  Kelly,  Ph.D. 

Lawrence  F.H.Zane,  Ph.D. 

represented  yyill  expand  as  additional  mate' 

Pirector 

Dlrecx)r 

rials  with  application  to- vocational  and 

225  West  State  Street 

1776  University  Ave. 

technical  education  ife 

identified  and.selected 

Trenton.  NJ  08525 

HonokJiu.HI  96822 

for  dissemination. 

609/292-6562 

808/948-7834 

IL  COURSE  OVERVIEW 

The  term  "work  readiness"  indicates  that  an  individual  has  attained  t^e  sicills  neces- 
sary  to  obtain  and  maintain  an  occupation  which  may  lead  to  a  meaningful/^tisfymg,  and 
productive  working  career  In  order  to  reach  this  status  of  "work  read iness'C the  trainee 
has^to  acquire  technical  skills,  develop  a  positive  attitude  toward  work,  and  d^elop  job* 
seeking  and  job-survival  skiHs.  The  Working  Class  is  designed  to  pr^ide  ihe  trainee  with 
job-seeking  and  job*survival  skills.  *  - 

The  job*seeking  section  of  the  Working  Class  will  emphasize  tfie  importance  of  a 
positive  work  attitude  and  effective  job-seeking  skills.  At  the  completion  of  this  section,  tne 

participant  will  be  able  to  identify  positive  work  attitudes  and  demonstrate  application 

-1  hi. 

completion,  resume  preparation,  interview  skills,  and  job  search  techniques. 

This  section  will  require  approximately  80  study'hours;the  following  topics  will  be 
covered: 

-  Attitudes 

-  Goal  Setting 

Job  Preference  and  Suitability 

-  Employment  Resources 

-  Pre*Ap plication  Skills 

-  Job  Application  Skills 

-  Job-Search  Skills 

-  Post'lnterview  Critique  Format 

The  job  survival  skills  section  concentrates  on  those  skills  necessary  to  keep  a  job. 
At  the  completion  of  this  section,  the  trainee  will  be  able  to  identify  skills  necessary  to 
maintain  a  job. 

This  section  will  require  approximately  30  hours;  ttie  following  topics  will  be 
covered: 
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Miniature/microminiature  electronics 

REPAIR 


Classroom  Course  7-^15 


0«viloped  by? 

United  States  Navy 

0«velopni«nt  and 

May  1979 


Occup^iona^  Ar««t  ^ 

Electronics 

Target  Audienc«si 

Grades  11  -  adult 
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AvalUb^lity: 

VocationalkCurriculum 
Coordination  Centers 


Contents: 


Unit  1  - 


Introduction  to  the 
School  and  Course 


Unit  2  ' 


Printed  Circuit  Board 
Repair  


Unit  3  - 


TermiR^il  and  Connector. 
Pin  Soldering   


Unit  4  - 


Micro- Electronic  Circuit 
Maintenance  Techniques 
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THE  ^tATIONAL  CENTER 
FOR  RESEARCH  IN  VCCATIOKAL  EDUCATION 
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The  Oh^  Srai«  Univentty 


1960  Kenny  Read 
(6141  ddB-^GSS 


miniature/microminiature  electronic  repair  (2M)  program 


Course  ttescription :  ^ 

This  course  provides  maintenance  personnel  with^the  latest  methods  to  disassemhle, 
repair  and*^solder  miniature  printed  circuits^  components,  terminal^,  solderahle 
connectors,  circuit  hoard  laminates^  conductors  and  replac^^CLectronic  components 
on  microminiature  single  and  douhle  sided  printed  circuiVhoards  and  the  proper 
preventive  maintenance  procedures  fot  th^  repair  station  and  Its  associated 
components . 

Uflit  1  -..intt'tfdu<:tion  to  the  School  and  Course  contains  3  lessotis  covering 
6  hours  of  instruction: 

Introduction  to_^the  Course 

  Introjucytlon^to^Hi^   

Preventive  Maintenance  of  the  2M  Repair  Station  '~  " 

Unit  2  -  Printed  Circuit  Board  Repair  -  contains  4  lessons  including  4A  hours  . 

of  instruction;  ^  ^ 

Conformal  Coating  Removal 

Desoldering  Printed  Circuit  Board  Components 

Printed  Circuit  Board  Component  Installation  and  Soldering 

Repair  of  Damaged  Printed  Circuit  Boards 

Unit  3  -  Terminal  and  Connector  Pin  Soldering  -  contains  4  lessons  covering^ 
35  hours  of  Instruction: 

Insulation  Removal,  Wire  Tinning  and  Soldering  to  Turrst  Terminals 
Soldering  to«Hook  and  Pierced  Tab.  Terminals 
-  Soldering  to  Bifurcated  Terminals 
Soldering  Connector  Pins 

Unit  4  -  Micro-Electronic  Circuit  Maintenance  Techniques  -  includes  4  lessons 
containing  33  hours  of  instruction: 

Introduction  to  Micro-Electronic  Circuit  Boards 
Microminiature  Repair  Task  Identification  and  Procedural  Analysis 
Mis- ro- Electronic  Circuit  Conformal  Coating  Removal  and  Desoldering 
techniques 

Micro- Electronic  Circuit  Soldering  Techniques 

This  course  includes  a  curriculum  outline  and  lesson  plans  which  give  the 
the  instructor  the  following  information:    Time  allocation,  training  equipment, 
training  aids,  text  required,  references,  terminal  objective  and  enabling 
objectives,    Student  material s^ncluded  a  student  guide  and  a  ^performance 
test  booklet*    The  publication  ejhB  5300, 4(3A)  has  been  included  in  the  course, 
as  it  is  required  in  the  curriculum  outline*    Please  note  that  lesson  1  of 
unit  1  has  been  omitted  because  of  military  specific  materials* 
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MINIATUJIE/MICROMIWIATURE  ELECTRONICS  REPAIR  CLASSROOM  COURSE 
A-100-0034 

-  TABLE  OF  COtlTEHTS 
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Student's  Guide  720 
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materials* 
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CURRICULUM  OUTLINE  # 
FOR 

MINIATl'RE/MICROMINiATURE  ELECTRONIC  REPAIR  t2M)  PROGRAM' 

* 

PREPARED  BY  ^  ^ 

FLEH"  TRAINING  CENTER 
NORFOLK,  VIRGINIA  23511 

* 

*  "  - 

A- 100-0034 


■   PREPARED  FOR 
'  CHIEF  OF  NAVAL  TECHNICAL  TRAINING 
HAY  1979 
'UNCLASSIFIED 


DEPARTMENT  GF  THE  NAVY 
CHIEF  OF  NAVAL  TECHNICAL  TRAINING 
NAVAL  AIR  STATION  MEMPHIS  (75> 


LETTER  OF  PROMULGATION 

1*   Th6  curriculum  outline  for  the  Miniature/Microminiature  Electronic-  ^ 
Repair/ C2M)  Program  Course  A-100-0034»  is  a  control  document  that  sets 
the  time  allocation  and  sequence  of  instruction  for  the  course.  Contained 
within  are  the  time  allocations  for  each'^&it  lesson  topic  of  the  course 
and  the  learning  objectives-to  be  achieved  during  each, 

2*  This  curriculurr  outline  supersedes  any  previously  developed  curriculum 
outline  for  this  course  and  is  effective  i^on  receipt, 

3,   User  commands  are  invited  to  submit  e:qilicit  comments  and/or  recom-  ^ 
mendations  concerning  this  course  to  the  Chief  of  Naval  Technical 
Training  (NSIS) »  Naval  Air  Station  Memphis  (75) »  Millington^  Tennessee 
38054, 
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COURSE  DATA  PAGE 

1.  COURSE  HISSIO^!:  "  -  . 

To  provide  maintenance  personnel  with  the  latest  methods  to  dis- 
assemble, repair  and  solder  miniature  printed  circuits*  components* 
terminals*  solderable  connectors,  circuit  board  laminates*  con- 
ductors and  replace  electronic  components  on  microminiature  single 
and  double  sided  printed  circuit  boards  and  th^  proper  preventive 
maintenance  procedures  for  the  repair  station  and  its  associated 
components, as  required  for  initial  certification  in  the  NAVSEA  {2M) 
Program. 

2.  COURSE  LENGTH: 

120  Instructional  Periods 
19  Days 

3.  LOCATIONS  AT  WHICH  TAUGHT: 

Fleet  Training  Center,  Norfolk,  VA 
Service  Schools  Comnand,  San  Diego,  CA 

4.  CLASS  CAPACITY: 

Norfolk 

Normal  Load  12  * 

Maximum  Capacity  .  12 

5.  INSTRUCTOR  REQUIRbHENTS: 
3  ElectHcaT/Elec'trbhlc  E-6^6r  above 

6.  INSTRUCTIONAL^ PROGRAM  MANAGER: 
Chief  of  Naval  Technical  Training 

7.  QUOTA  CONTROL: 

Quota  Control,  Fleet  Training  Center,  Norfolk,  VA 
■^Quota  Control,  Service  Schools  Commaiid,  San  Diego,  CA 

8.  IMPLEMENTATION  DATE: 
May  1979 

9.  PRIMARY  MOOE  OF  INSTRUCTION: 
Group- pac-Ld 


San  Diego 
12 


12 


7-96  IP 


1  •> 
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10.  PRECEDIMG  CURRICULUM  OUTLINE: 
November  1976 

11.  INSTRUMENTS  AND  PROCEDURES  FOR  MEASURING  STUDENT  PERFORMANCE: 
Performance  Tests  (Final  Product) 

12.  PERSONNEL  QUALIFICATIONS  STANDARDS  (PQS): 
None  developed 
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FOREWORD 

This  document  was  prepared  for  submission  to  higher  authority  for 
approval.   The  curriculum  outline  serves  as  a  planning  document  for 
development  of  specific  training  materials  to  be  used  to  conduct  the 
course  of  instruction.    It  is  in  outline  form  listing  course  units  and 
lesson  topics  in  sequential  order  with  accompanying  learning  objectives 
both  teminal  and  enabling*   The  outline  organizes  the  course  of  instrut;* 
tion  for  the  Miniature/Micro-Miniature  Electronic  Repair  {2H)  Program 
.and  ensures  that  all  required  subject  matter  is  adequately  covered  in 
the  course*   This  curriculum  outline  consists  of  front  matter,  the  ■ 
outline  of  instruction  and  annex* 

To  eliminate  repetitious  verbage  in  the  condi tiol^s^d  standards  of 

the  topic  objectives  of  this  course  involving  high  reliability  spidering 

techniques  and  standards/specifications,  the  following  info'wration  outlined 

in  KIL-STD-454E*anci  MIL-S-45743(      will  apply  at  all  times: 

High  Reliability  Soldering  Techniques  * 

a*     Throughly  clean  area  to  be  soldered  -  remove  oxidation  and  dirt 
'  using  ink  type  eraser  and  solvent* 

b*     Apply  flux  to  area  to  be  soldered  *  flux  cored  solder  or  external 
flux*  . 

c*     Proper  heat  application    correctly  prepared  soldering  iron  to. 
the  mass  to  be  soldered* 

'd*     Proper  application  of  solder  *"use  heat  shunt  if  needed,  form 
solder  bridge  and  apply  solder  to  form  solder  bond* 

e*     Clean  after  soldering  -  remove  aM  flux  residues  using  an- approved 
solvent. 

High  Reliability  Soideriny  Standards/Specifications  - 
a.  /  Solder  joint  possess  proper  quantity  of  solder 

(1)  Concave  fillets  on  all  connections 

(2)  Lead  or  wire  strand  contour  visible 
7963P2  '  V 


(3)  No  bare  nietaVor  copper  visible 

(4)  Ito  wick  lag  of  solder  under  wire  insulation 
Solder  finish  show  no  defects 

(!)   Bright,  gleaming  and  mirror-like  finish 

(2)  fto  pits*  holes*  peaks  or  fractures 

(3)  No  chalky^  sandy  or  irregular  surfaces 
Proper  wetting  action 

(X)   Smooth  feathering  of  all  solder  edges 

(2)  No  bays  or  crevices  in  the  edge  of  the  solder  flow 

(3)  No  spillage  of  solder  over  sides  of  joints  or*  terminals 

(4)  Complete  solder  flow  to  the  edge  of  the  pad  or  ':ermina1 
Proper  lead  termination 

(1)  Excess  lead  cut  off  with  a  flush  cutting  tool 

(2)  JClinched  tertn1nat;^on  lead  length  shall  be  not  less  than  th( 
'  !;ad1us  of  the^jad  and  not  greater  than  the  dianeter  of  the 

par  .    * 

(3)  AM  clinched  terminations  must  be  bent  in  the  direction  of 
the  run;  semi*c1inch  to  45  degrees;  full  clinch  90  degrees 
and  flush  with  "the  run 

(4)  Straight  through  termination  lead  length  shall  be  not 
less  than  one  lead  diameter  and  not  more  than  two  lead 
diameters  ahove  the  board  surface* 

(5)  Lead  will  not  overhang  run  or  pad  area. 
No  board;  conductor  or  component  d^amage 

(!)  Nc  indication  of  an  overheated  board 

(2)  No  conductor  delamination 

(3)  No  conductor  nicks  and  scratches 

(4)  No  component  degradation 
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LESSON  TOPIC  1.2      INTRODUCTION  TO  THE  COURSE 

Instructional  Periods  Allotted.'this'Lesson  Topic: 
Classrooni  Laboratory 
2.0  Periods  .         0.0  P^v^'io^s 


Supported  Pdrtially  by.ihis  Lesson  Topic:  NONE 


.  ENABLING  OBJECTIVES 

Supported  Entirely  by  this  Lesson  Topic: 

L2,l       COMPLY  with  classroom  procedures*  regulations!  schedules* 


scholastic' requirements  and  special  instructional 
activities  in  accordance  with  information  outlined  in 
the  Student's  Guide.   Ct^mpliance  to  the  regulations* 
schedules  and  scholastic  requirements  as  outlined  is 
required  to  obtain  a  satisfactory  completion  of  the 
course.  (INFO) 


Supported  Partially  by  this  Lesson  Topic:  NONE 


797 1P2 


ERIC 


V 


lESSON  TOPIC  -.3      INTRODUCTION  TO  HIGH  RELIABILITY  SOLDERINu 


Instructional  Periods  Allotted  this  Lesson  Topic: 


Classroom 


Laboratory 


2*0  Periods 


0*0^  Periods 


TERMINAL  OBJECTIVE 

Supported  Entirely  by  this  Lesson  Topic;  NONE 

Supported  Partially  by  this  Lessen  Topic; 

1*0   INSTALL  electronic  components  on  single-sided  and  double- 
sided  printed  circuit  boards  using  approved  mounting  styles, 
proper  terminations  and  high  reliability  soldering  techniques. 


Complete  installation  must  meet  acceptable  reliability  and 
quality  specifications,  while  observing  all  personnel  and 
equipment  safety' precautions* 


ENABLING  OBJECTIVE 

Supported  Entirely  by  this  Lesson  Topic: 
1*3*1       PERFORM  visual  inspections  of  printed  circuit  board 


solder  connections  and  DETERMINE  if  the  physical 
appearance,  the  quantity  of  solder  and  the  internal 
structure  of  the  connections  meet  the  acceptable  level 
of  standards  for  high  reliability  soldering  requirements* 
Each  student  will  be  required  to  inspect  their  completed 
work  throughout  the  course  and  determine  that  it  is 
reliable  and  does  not  require  rework,  prior  to  submission 
for  evaluation* 


Supported 


Partially  by  this  Lesson  Topic;  NONE 
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LESSON  TOPIC  1,4      PREVENTIVE  MAINTENANCE  OF.  THE  2M  REPAIR  STATIOtl.. 

Instpuctional  Pepiods^Allotted  this  Lesson  Topic: 

■  Classpoon;  '  Laboratory  ■ 

1.0  Period     ^        1.0  Period 

TERMINAL  OBJECTIVE 

Supported  Entirely  by  ,th4s._Lesson  Topic: .  . NONE 

Supported  Partially  by  this  Lesson  Topic: 

1.0  INSTALL  electronic  components  on  single-sided  and  double- 
sided  printed  circuit  boards  using  approved  mounting  styles* 
proper  tenii''nations  and  high  reliability  soldering  techniques. 
Complete     tallation  must  meet  acceptable  reliability  and 
quality  £(><c]fications.  »Hle  observing  all  personnel  and 
equipment  safety  precautions. 


EHA6LING  OBJECTIVE 

Supported  Entirely  by  this  Lesson  Topic: 

1.4.1  '     PERFORM  the  daily  and  weekly  preventive  maintenance 

actions  on  the  2M  Repair  Statfon  and  associated  equipment 
as  outlined  in  the  SX-300  Maintenance  Instructions  and 
associated  equipment  manuals*  while  observing  all  personnel 
and  equipment  safety  precautions. 

Supported  Partially  by  this  Lesson  Topic:  NONE 
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UNIT  2,0  PRIKTED  CIRCUIT  BOARD  REPAIR 


Instructional  Periods  Allotted  this  Unit: 


Classroom 


Laboratory 


9, 0  Periods 


35.0  Periods 


TERMIKAl  OMECTIVES 


Supported  Entirely  by  this  Unit: 

2,0  RBWVE  various  types  of  confomtal  costings  from  printed 

circuit  boards  using  the  chemjcal*  heat  and  abrasive  methods 
of  removal  with  no  damage  or  degradation  to  components  or 
the  printed  circuit  boards  and  observing  all  personnel 
and  equipment  safety  precautions. 

3.0  R^VE  components  from  selected  printed  circuit  boards 
using  the  wicklng^  manual  and  motorized  solder  extraction 
methods  of  desoldeiMng  with  no  damage  or  degradation  to  the 
components  or  printed  circuit  boards.  •  AH  personnel  and. 
equipment  safety  precautions  must  be  observed. 

4;0  REPAIR  damaged  printed  circuit  board  conductors,  pads*  eye- 
lets and  laminates  using  the  proper  tools,  accepted  printed 
circuit  repair  procedures  and 'high  reliability  soldering 
technlQues  to  meet  original  reliability  and  configuration 
specifications*  with  no  visible  i*el1ab111ty  defects  that 
would  require  rework.   All  personnel  and  equipment  safety 
precautions  must  be  observed. 

Supported  Partially  by  this  Unit  and  Unit  1.0 

'1.0  INSTAli  electronic  components  on  single-sided  and  double- 
sided  printed  circuit  boards  using  approved  mounting  styles, 
proper  terminations  and  hi^h  reliability  soldering  techniques. 
, Complete  Installation  must  meet  acceptable  reliability  and 
quality  specifications*  while  observing  all  personnel  and 
equipment  safety  precautions. 


90 


7973P2 


ERIC 


LESSOH'TOPIC  2,1      CONFORHAL  COATING  REMOVAL 

Instructional  Periods  Allotted  this  Lessoti  Topic: 
Classroom  Laboratory 
2,0  Periods  6.0  Periods 


TERMINAL  OBOECXIVE 

Supported  Entirely  by  this  Lesson  Topic: 

2,0  ftDWVE  vHrlous  types  of  conformal  coatings  from  printed  cfrcult 
boards  using  the  chemical,  heat  and  abrasive  methods  of  removal 
Vi1\:h  no  danvage  or  degradation  to  components  or  the  printed 
circuit  boards  and  observing  all  personnel  and  equipment 
.  safety  precautions. 

Supported  Martially  by  this  Lesson  Topic:  NONE 

EHABtING  OBJECTIVES 

Supported  Entirely  by  this  Lesson  Topic:  ^ 

2,1,1       IDENTIFY  the  confortnal  coatings  on  three  out  of  four 

Instructor  provided  printed  circuit  boards  and  DETEWilNE 
the  best  method  of  removal  of  each  coating,  utilizing  the 
Information  on  Chart  1  -  Conformal  Coating  Characteristics 
and  Chart  2  -  Conformal  Coating  Removal  Techniques,  In 
the  Student's  Guide, 

■.>2,1,2      REMOVE  the  conformal -coatings  from  two  out  of  three 

■  designated  components  on  three  Instructor  provliied  printed 
circuit  boards  using  the  chemical,,  heat  and/or  abrasive 
methods  of  ranoval   prior  to  the  eighth  d^  of  the  course. 
Coating  must  be  refitoved  from  all  lead/pad  areas  anld  along 
all  sides  of  the  components  to  a  point  on  or  slightly 
below  the  widest  profile  of  the  body  with  no  damage  or 
degradation  to  components  or  the  printed  circuit  boards. 
All  personnel  and  equipment  safety  precautions  must  be 
observed. 

Supported  Partially  by  this  Lesson  Topic:  NONE 
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LESSON  TOPIC  2.2      OESOLOERIKS. PRINTED  CIRCUIT  BOARD  COHPOHENTS 
Instruct^ona?  Periods  Allotted  this  Lesson  Topic: 
Classroorii  Laboratory 

2,0  Periods  6.0  Periods  ^ 


TERMINAL  OBJECTIVE 

Supported  Entirely  by  this  Lesson  Topic: 

3.0  REMOVE  components  from  selected  printed  circuit  boards  using 
the  vricking»'nianua1  and  motorized  solder  extraction  methods  ef 
desoldering  with  no  damage  or  degradation  to  the  components  or 
printed  circuit  boards*  observing  all  personnel  and  equipment 
safety  precautions. 

Supported  Partially  by  this  Lesson  Topic:  NONE 


ENABLING  OBJECTIVES 

Supported  Entirely  by  this  Lesson  Topic: 

2,2,1  REMOVE  a  minimun  of  two  out  of  three  selecte<*  components 
from  an  instructor  provided  single-sided  printed  circuit 
board  using  the  wlcking  method  of  desoldering*  as  demono 
strated*  prior  to  the  eighth  day  of  the  course.  Removal 
must  be  completed  without  causing  degradation  or  damage 
to  components  or  printed  circuit  board.  All  personnel  ^ 
and  equipment  safety  precautions  must  be  observed. 

REMOVE  a  minimum  of  two  out  of  three  selected  components 
from  an  instructor  provided  single-sided  circuit  board 
using  the  manual  vacuum  method'^of  desoldering*  as  demon- 
strated* prior  to'the  eighth  day  of  the  course.  iJemoval 
must  be  completed  without  causing  degradation  or  damage 
to  components  or  printed  circuit  board.   All  personnel 
and  equipment  safety  precautions  must  be  observed. 

REMOVE  a  minimum  of  two  out  of  three  selected  components 
from  an  instructor  provided  double-sided  printed  circuit 
board  using  the  motorized  vacunm  method,  of  desoldering* 
as  demonstrated*  prior  ot'the  eighth  day  of  tfie  course. 
Removal  tnust  be  comfieted  without  causing  degradation  or 
damage  to  components  or  printed  circuit  board.  All 
personnel  and  equipnent  safety  precautions  must  be  observed. 


2.2.2 


2.2.3 
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2.2.4       DcSOLOER  amd  REMOVE  a  miniRium  of  qse^out^of  two  designated 
^    components  fromxach  of  the  thrpo  printed  circuit  boards 

-u^ed  during  conformal  coating  reniovaL   ReniDval  of  components 
'   must  be  coitipleted  prior  to  the  ninth  day  of  the  course,  ^ 
using  en  acceptable  solder  extraction  method,  without 
causing  degradation  or  damage  to^components  or  circuit 
boards.   All  personneVand  equipment  safety  precautions 
must  be  observed*  , 


Supported  Partially  by  this  LeSson  Topic: 
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LESSON  TOPIC  2.3    '  PRINTED  CIRCUIT  BOARD  COMPONENT  INSTALLATION  ATID 

SOLDERING 

♦ 

Instructional  Periods  Allotted  this  Lesson  Topic: 

^       Classroom  '  Laboratory 
♦ 

2.0  Periods   '      .   14.0  .Perio,ds 


TERWHAL  OBJECTIVE 

Supported  Entirely  by  this  Lesson  Topic:  KOm£ 
Supported  Partially  by  this  Lesson  Topic:     ,  ^ 

4  I  - 

X,0   INSTALL  electronic  components  on  single-sided  and  double-sided 
printed  circuit  boards  using  approved  irounting  styles,  proper 
terminations  and  high  reliability  sold«;ring  techniques* 
Complete  installation  must  meet  acceptable  relictbility  and 
quality  specificationsj  while  observing  all  personnel  and 
equipment  safety  precautions, 


ENABLING  OBOECTIVt'S 

_Supported  Entirely  by  this  Lesson  Topic: 

2*3*1    -  SHA*PE^e  leads  of  designated  electronic  components  to  be 
installed  on  single  and/or  double-sided  printed  circuit  ^  , 
boards,  without  d^l^aging  leads  or  components^  Components 
shall  be  centered  between  the  lead  mounting  points, 
mounted  flush  on  the  board  with  no  visible  stress  on  the 
leads  and  all  identification  markings  readable^  when 
possible*  ^  * 

-  2*3*2  ^    INSTALL  preparad  components  on  a  single-sided  printed 
circuit  board  utilizing  the  required  tools  and  high 
reliability  soldering,  techniques*    Each  student  will  be  ^ 
required  to  satisfactorily  install  a  miniBiUtu  of  two  oyt 
of  three  flush  mounted/seipi-clinched  terminated*  t\A  out 
of  three  flush  mpunted/  fjill  clinched  ternji nated ,-  one  out 
of  two  stress  relief  mounted/straight' thru  terminated  and 
one  out  of  tv;o  verjtically  mbuntecVstraight  thru  terminated 
'  ■  *  componeiits^prior  to  the  tenth  day  of  the  course*   All  ^ 

completed  wrk  must  meet  the  acceptable  standards,  for 
high  reliability  soldering  with  no  degradation  or  damag^^, 
to  the  components  or  printed  circuit  board*   All  personnel 
and  equipment  safety  precautions  must  be  observed* 
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LESSON  TOPIC  2.4      REPAIR  OF  DAMAGED  PRINTED  CIRCUIT  BOARDS 
Instructional  Periods  Allotted  this  Lesson  Topic: 
Classroom  Laboratory 
3,0  Periods  9,0  Periods 


TERMINAL  OBJECTIVE 

Supported  Entirely  by  this  Lesson  Topic:  ■ 

4,0  REPAIR  damaged  printed  circuit  board  conductors,  pads,* 
^eyelets  arjd  laminates  using  the  proper  tools,  accepted 
printed  circuit  repair  procedures  and  high  reliability 
soldering  techniques 'to  meet  original  reliability  and  con- 
figuration specifications,  with  no  visible  reliability 
defects  that  wuld  require  rework.  All  personnel  and  equipment 
safety  precautions  must  be  observed. 

Supported  ??rt1ally  by  this  Lesson  Topic:  NONE 


ENABLING  OBJECTIVES 

Supported  Entirely  by  this  Lesson  Tppic: 

2;4,1       IDENTIFY  the  four  types  of  damage  common  to  printed 

circuit  boards,  when  given  a  sample  of  each,  DETERMINE 
the  extent  of  repairs  required  and  SELECT*the  proper 
repair  technique  to  be  utilized  to  restore  each  board 
to  meet  its  originial  reliability  specifications,-^ 

2,4,2       PERFORM  a  laminate  repair  of  a  burned  area  on  an  instruc-  '  , 
tor  provided  pr*inted  circuit  board  using  the  patching  \\ 
ai}d/or  rebuilding  technique,  required  tools  arid  equipment 
necessary  ,to  restore' the  printed  circuit  board  to  meet 
the  original  reliability  and  configuration  specifications, 
prior  to  the  eleventh  day  of  the  course.   The  completed 
repairmust  meet  the , following  standards  with  no  visible 
defects  that  would  require  rework  while  observing  all 
'        personnel  ajtd  equipment  safety  prejautions: 

a,*   Patch  repair  (when  damage  does  not  extend  completely 
fhrouQh  the  laminate)  -  Etiges^will  be  beveled  and 
-  '  undercut;  no  voids  or  bubbles  will  exist  In  the 

repair  material;  surface  will  be  smooth  and  level 
with  original  laminate. 


b.    Rebuilding  repair  (when  damage  extends  confletely 
through  the  leunlnate)  -  Same  standards  as  patch 
repair  and  If  replacement  piece  Is  used  It  will,  not . 
touch  original  Iwnlnate  at  any  point. — 

2.4.3       REPAIR  designated  conductor  damage  on  an  Instructor 

provided  printed  circuit  board  us!ng  the  required  tools, 
equipment*  accepted  conductor  repair  procedures  and  high 
reliability  soldering  techniques.  A  mlnlmiun  of  one  out 
-of  two  flow  repairs,  one  out  of  two  lap  repairs,  one  out 
of  two  clinch  staple  repairs  and  one  out  of  two  pad 
replacement  repairs  with  an  eyelet  set  In  the  pad  will  be 
.   required  prior  to  the  eleventh  day  of  the  course.  The 
coitipieted  repairs  tnust  meet  the  accepable  standards  for 
high  reliability  soldering  and  the.  following  specifica- 
tions with  no  visible  rellabljjj^  defects  while  observing 
all  personnel  and  equipment  safety  precautions: 

a»   Flow  repair  -  Solder  roust  *jxtend-a  mlnlimim  of  twice 
the  run  width  on  each  side  of  the  damaged  area. 

b.  Aap  repair  -  Repair  material  must  overlap- a 

minlmisn  of  two  run  widths  on  each  side  of  the 
damaged  area  and  lay  flat  without  overhanging 
the  original  run. 

c.  Clinch  staple  repair  -  drilled  hole  diameter  must 
not  exceed  more  than  one  half  the  width  of  the  run, 
be  centered  on  the  run  and  In  undamaged  run  material 

d.  Pad  replacement  .with  eyelet  set  In  pad  -  Replacement 
pad  and  run  must  be  the  same  size  and  shape  as  the 
original;  pad  must  lay  flat  and  be  completely  bonded 
to  the  board  laminate;  no  splits  will  extend  Into 
barrel  of  the  eyelet;  ^elet  head:;  must  remain  round 
in. shape,  must  be  secured  firmly  in  place  and  must 
nofextend  over  the  original  pad  or  run  area. 

Supported  Partially  by  this  Lesson  Topic:  NONE 
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URIT  3.0  TERMIHAL  AND  CONNECTOR  PIN  SOLDERING 

Instructional  Periods  Allotted  this  Unlt- 
ClassrtKHn  Laboratory 
8.0  Periods  27.0  Periods 

TERMINAL  OBJECTIVE 

Supported  Entirely  by  this  Unit: 

S.O  CONNECT  wires  to  turret  terminals*  hoo'<  and  pierced  tab 
terminals,  bifurcated  terminals  and  connector  pins  utilized 
In  miniature  electronic  circuits,  usirg  the  required  tools 
and  equl^nt*  acceptable  wire  Insulai.lon  clearance*  wire 
position  specifications  and  Mgh  rell.iblllty  soldering 
techniques  and  standards  with  no  ^Isl'ale  reliability  defects 
that  would  re<tu1re  rework.  All  personnel  and  equipment 
safety  precautions  must  be  observed. 

■  Supportad  Partially  by  this  Unit:  mm 
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LESSON  TOPIC  3,1      INSULATION  REMOVAL,  WIRE  TINNING  AND  SOLDERING 

TO  TURRET  TERMINALS 

Instructional  Periods  Allotted  this  Lesson  Topic: 

Classroom  .  Laboratory  .  ' 

2,0  Periods  6,0  Periods 


TERMINAL  OBJECTIVE 

Supported  Entirely  by  this  Lesson  Topic;  NONE 

Supported  Partially  by  this  Lesson  Topic: 

5,0  CONNECT  wires  to.  turret  terminals,  hook  and  pierced  tab 
teirtnlnals,  bifurcated  terminals  and  connector  pins  utilized 
In; miniature  electronic  circuits,  using  the  required  tools 
and  equlprnenti  acceptable  wire  Insulation  clearance,  wire  ' 
position  specifications  and  high  rjellablllty  soldering  techniques 
and  standards  with  no  visible  reliability  defects  that  would 
require  rework.   All  personnel  and  equipment  safety  precautions 
must  be  observed, 

EMARi  iHG  OBJECTIVE  -  ^  ' 

Supported  Entirely  by  this  Lesson  Topic: 

3.1.1  REMOVE  the  required  arount  of  insulation  from  wires  of 
various  guages  and  composition  to  be  used  In  high  reliability 
soldering  of  miniature  electronic  circuit  terminals  and 
connectors,  utilizing  thermal  type  wire  strippers,  without 
causing  any  damage  or  degradation  to  the- Insulation  or 
w1;e.   All  personnel  and  equipment  safety  precautions  must 

be  observed, 

3.1.2  PREPARE  wires  to  be,;solder  connected  to  miniature  electronic 
circuit  terminals  and  connector  pins  by  cleaning  and 
tinning,  maintaining  the  original  lay  of  the  wire  strands 
and  keeping  the  contour  of  the  wire  strands  visible  with 

no  solder  idcklng  under  the  Insulation,   All  personnel 
'      and  equipment  safety  precautions  must^be  observed, 

3.1.3  PREPARE  miniature  electror>1c  circuit  turret  terminals  for 
soldering  by  cleaning  and  tinning  them  without  causing 
any  visible  damage  and  ensuring  thorough  solder  wetting 
of  the  terminals.   All  personnel  and  equipment  safety 
precautions  must  be  observed. 
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LESSON  TOPIC  3.2 


SOLDERING- TO  HOOK  AND  PIERCED  TAB  TERMINALS 


Instructional  Periods  Allotted  this  Lesson  Topic: 


Classroom 


Laboratory 


2.0  Periods 


6.0  Periods 


TERMINAL  OBOECTIVE  - 


Supported  Entirely  by  this  Lesson  Topic:  NONE 


Supported  Partially  by  this  Lesson  Topic: 


5*0  CONNECT  wires  to  turret  terminals,  hook  and  pierced  tab  -terminals, 
bifurcated  terminals  and  connector  pins  utilized  in  miniature 
-electronic  circuits,  using  the  required  tools  and  equipment, 
acceptable  wire  insulation  clearance,  wire  position  specifications 
'  and  high  reliability  soldering  techniques  and  standards  with  no 
visible  reliability  defects  that  would  require  rework.  All 
personnel  and  equipment  safety -precautions  must  be  observed. 


ENABLING  OBJECTIVES 

*  *  ■ 

Supported  Entirely  by  this  Lesson  Topic':        ^  '     ^  _ 

Z.Z.I       PREPARE  miniature-electronic  circuit  hook  and  pierced  tab 

•  terminals  for  soldering  by  cleaning  and  tinning  them,  without 
causing  any  visible  damage  and  ensuring  thorough  solder 
wetting  of  the  terminals.   All  personnel  and  equipment 
safety  precautions  must  be  observed. 

3.2.2       CONNECT  prepared  wires  -ttJ,  prepared  miniature  electronic 
circuit  hook  terminals  completing  a  minimum  of  two  out  of 
three  single  entry  and  one  out  of  two  double  entry  connections 
using  the  required- -tools  and  .high  reliabilily  soldering 
techniques,  prior  to'the  twelfth  day  of  the  coursie*    It  is 
required  that  the  wires  be  in  firm  contact  wfth  the  terminals 
and  the  w-jre  entry  be  vertical  to  the. terminal  mounting 
surface-  -'Each  wire  shall  be  wrapped  on  the  terminals  .through- 
out a  ntlhimum  of  a  90  degree  to  a  maximum  of  270  degree  wire 
wrap,  flush  cut  and  have  the  acceptable  insulation  clearance 
with  no  visible  reliability  defects  that  would  require 
rework*   On  double  wire  connections  the  wires  must  be  wrapped 
in  alternating  directions.   All  personnel  and  equipment 
safety  precautions  must  be  observed.  - 
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3*2*3       CONNECT  prepared  wires  to  prepared  miniature  electronic 


circuit  pierced  tat  terminals  completing  a  nrinimum  of  two 
out  of  three  single  entry  and  one  out  of  two  double  entry 
connections  using  the  required  tools  and  high  reliability 
soldering  techniques,  prior  to  the  twelfth  day  of  the 
course*   The  wires  must  be  in  firm  contact  with  the 
terminals  throughout  a  "minimum  wire  wrap  of  90  degrees  to 
a  maximum  of  270  degrees,  flush  cut  and  have  acceptable 
insulation  clearance  with  no  visible  reliability  defects 
that  would  require  rework*   All  personnel  and  equipment 
safety  precautions  must  be  observed*  ' 


Supported  Partially  by  this  Lesson  Topic:  NONE 
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LESSON  TOPIC  3.3      SOLDERING  TO  BIFURCATEO  TERMINALS 

Instructional  Periods  Allotted  this  Lesson  Topic: 
Classroom  laboratory 
2.0  Periods  6.0  Periods 


TERMINAL  OBJECTIVE 

Supported  Entirely  by  this  Lesson  Topic;  NONE 

Supported  Partially  by  this  Lesson  Topic; 

'  5.0  CONNECT  wires  to  turret  terminals,  hook  and  p^ierced  tab  terminals, 
bifurcated  terminals  and  connector  piijs  utilized  in  miniature 
eJectronic  circuits,  using  the  required  tools  and  equipment, 
acceptable  wire  insulation  clearance,  wire  position  specifications 
high  reliability  soldering  techniques  and  standards  with 
.    no  visible  reliability  defects  that  vnould  require  rework.  All 
personnel  and  equipment  safety  precautions  must  be  observed.^ 


ENABLING  OBJECTIVES 

.  * 'Supported  Entirely  by  this  Lesson  Topic; 

3.3.1  PREPARE  miniature  electronic  circuit  bifurcated  terminals 
for  soldering  by  cleaning  and  tinning  them  without  causing 
any  damage  and  ensuring  thorough  salder  wetting  of  the 
terminals. 

3.3.2  CONNECT  prepared  wires  to  prepared  miniature  electronic 
circuit. bifurcated  terminals  completing  a  minimum  of  two 
out  of  three  single  side  entry  and  one  out  of  two  double 
side  entry  connections  using  the  required  tools,  equipment 
and  high  reliability  soldering  techniques,  prior  to  the 
twelfth  day  of  the  courseT  All  completed  work  must  meet 
the  acceptable  standards  for  high  reliability  soldering, 
each  wire  have  the  acceptable  insulation  clearance,  and 
all  connections  meet  the  following  wire  position  specifi- 
cations, with  no  visible  damage  or  degradation  that  would 
require>rework  while  observing  all  personnel  and  equipment 
safety  precautions; 

a.     Single  side  entry  -  Wire  wrap  shall  be  90  degrees, 
the  wire  must  be  In  contact  with  the  surface  of  the 
terminal  base,  wrapped  around  one  ear. of  the  terminal, 
in  contact  with  the  inside  edge  and  one  side  of , the 
ear  and  flush  cut  at  the  edge  of  the  base  without 
overhanging. 
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b.     Double  side  entry    Has  same  specifications  as 
single  side  entry  with  the  following  requlrenients: 
both  wires  enter  from  the  same  s1de»  parallel  to 
each  other  and  the  second  wire  must  be  wrapped  on 
the- opposite  ear  but  not  In  contact  with  the  terminal 
base* 


Supported  Partially  by  this  Lesson  Topic:  NONE 


36^ 
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LESSON  TOPIC  3,4      SOLDERING  CONNECTOR  PINS 

Instructional  Periods  Allotted  this  Lesson  TOptc: 
Classroom  Laboratory 
2,0  Periods  9*0  Periods 


TERMINAL .OBJECTIVE 

Supported  Entirely  by  this  Lesson  Topic:  NONE 

Supported  Partially  .by  this  Lesson  Topic:  ^  . 

5.0  CONNECT  wires  to  turret  tertn1na1s»  hook  and  pierced  tab  terminals* 
bifurcated  terminals  and  connector  pins  utilized,  in  miniature 
■  electronic  circuits*  using  the  required  tools  and  equfpment* 
acceptable  wire  insulation  clearance*  wire  position  specifications 
and  high  reliability  soldering  techniques  and  standards  with 
no  visible  reliability  defects  that  would  require  rework*  All 
personnel  and  equipment  safety  precautions  must  be  observed. 

ENABLING  OBJECTIVES 

Supported  Entirely  by  this  Lesson  Topic: 

3,4,1       PREPARE  miniature,  electronic  circuit  connector  pins  for 

soldering  by  cleaning  and  tinning  the  pins  without  causing 
any  visible  damage  and  ensuring  thorough  solder  wetting 
of  the  connectors. 

3,4*2       CONNECT  prepared  wires  to  prepared  miniature  electronic 
circuit  connector  pins  completing  a  minimum  of  three  out 
of  four  single  entry  connections  using  the  required  tools 
and  high  reliability  soldering  techniques  prior  to  the 
thirteenth  day  of  the  course.   The  wire  must  be  bottomed 
in  the  cup*  aligned  with  the  axis  of  the  cup*  have  a 
circular  concave  fillet  where  the  wire  enters  the  cup* 
wire  strands  not  visible*  have  no  solder  spillage  on  the 
outer  walls  and  acceptable  insulation  clearance  with  no 
visible  reliability  or  quality  defects  that  would  require 
rework.   All  personnel  and  equipment  safety  precautions 
must  be  observed. 

Supported  Partially  by  this  Lesson  Topic:  NONE 
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UNIT  4.0  MICRO-ELECTRONIC  CIRCUIT  MAINTENANCE  TECHNIQUES 
Instructional  Periods  Allotted  this  Unit; 
CI  assroom  Laboratory 
10.0  Periods  •  23.0  Periods 


TERMINAL  OBJECTIVES 

Supported  Entirely  by  this  UriU: 

6*0  REMOVE  selected  cofnponercts  ftsbra xonformal  coated  micro- 
electronic printed  circuit  boards  using  th^$  correct .conformal 
coating  removal  method  and  micro^electronic  desoidering 
^  technique  for  each  component*^  Removal  of  components 

must  be  performed  with  no  viiible  damage  or  degradation  to 
t  the  components  or  printed  circuitry  whi*Te  observing  all 
personnel  and  equipment  safety  precautions.  - 

/.O  INSTALL  electronic  components  on* micro-electronic  printed 
circuit  boards  using  the  correct  tools*  approved  mounting 
styles*  proper  terminations  and  high  reliability  soldering 
techniques*    Installations  must  meet  acceptable-  reliability  - 
and  quality  specifications  while  observing  all  personnel 
-and  equipment  safety  precautions*   .  t  ^ 

Supported  Partially* by  this  Unit:    NOME      *    '  / 

\ 
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LESSON  TOPIC  4.1 


INTROOUCTION  TO  MICRO-ELECTRONIC  CIRCUIT  BOARDS 


Instructional  Periods  Allotted  this  Lesson  Topic; 


Classroom 


Laboratory 


1^.0  Periods 


0*0  Periods 


TERMINAL  .OBJECTIVE 


Supported  Entirely  by  this  Lesson  Topic:"  NONE 


Supported  Partially  by  this  Lesson  Topic: 

6*0  REMOVE  selected  components  from  conformal  coated  mijcro-electrpnic  ^ 
^  printed  circuit  boards  using  the  correct-confonnal  coating 

removal  method  and  micro-electronic  desoldering  technique  for 
each  component*   Removal  of  components  must  be  performed  with 
no, visible  damage  or  degradation  to  the  compon^ents  while  observing 
all  personnel  and  equipment  safety  precautions* 

ENABLING  OBJECTIVE  '  ^ 

^  Supported  Entirely"  by  this  tfessoh  Topic: 
'4*1*1       PERFORM  visuarinspection  of  miniature/microminiature  ^ 


electronic  circuit  boards,  their  solder  connections  and 
conformal  coatings*   DETERMINE  if  the  physical  appearance, 
quantity  of  solder,  .internal  structure  of  the 'connections 
eind  composition  of  the  conformal  coating  meet  the  construe 
tion  characteristics  that  would  require  micro-electronic 
high  level  repair  skills  and*hand1ing  procedures* 


Supported  Partially  by  this  Lesson  Topic:  ■  MOHE 


33  ^   
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LESSON  TOPIC  4.2      MICROMINIATURE  REPAIR  TASK  IDENTinCATION  AND  PROCEDURAL 

ANALYSIS  ^ 

Instructional  Periods  Allotted  this  Lesson  Topic: 

Classroom  Laboratory      .  ' 

-^4,0  Periods  0*0  Pen^^ds 


TERMINAL  OBJECTIVE 

Supported  Entirely  by  this  Lesson  Topic;  NONE 
Supported  Partially  by  this  Lss$i»n  Topic: 

)6*0  REMOVE  selected  components  from  conformal  coated  micro-electronic 
printed  circuit  boards  using^he  correct  conformal  coating 
removal  method(and  micro-electronic  desoldering  technique  for 
each  component*^  Removal  of  components  must  be  performed  with 
no  visible  damafge  or  degradation  to  the  components  or  printed 
circuitry  while  observing  all  personnel  and  equipntent  safety 
precautions/ 


ENABLING  OBJECTIVE 

Supported  Entirely  by  this  Lesson  Topic: 

4.2.x     •  IDENTIFY  by  visual,  inspection  and  work  piece  analysis  of 

an  instructor- selected  damaged  micro-electronic  circuit  - 

,  board,  the  overall  repair  task  to  be  performed  to  restore  ' 

the  board  to  meet  its  original  configuration  specifications, 

without  causing  any  additional  damage  or  degradation. 

Supported  Partially  by  this  Lesson  Topic:  NONE 
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LESSON  TOPIC  4,3      HICRO-ELECTRONIC  CIRCUIT  CONFORMAL  COATING  REMOVAL 
.     AND  DESOLDERING  TECHNIQUES 


Supported  Partially-  by  this  Lesson  Topic; 

^  6*0  REMOVE  selected  components  from  conformal  coated  mlcro-electronl 
printed  circuit  boards  using  the  correct  conformal  coating 
ranoval  method  and  micro-electronic  desoldering  technique  for 
each  component.   Removal  of  components  must  be  performed  with 
'no  visible  damage ,or  degradation  to  the  components  or  printed 
circuitry  while  observing  all  personnel" and  equipment  safety 
precautions* 


4.3*1       EVALUATE  the  tasks  to  be  performed  and  DETERMINE  the 

jiroper  confonjal  coating  removal  method  and  desoldering 
technique  to  belised  on  Instructor  selected  micro-electroni 
printed  circuit  boards,  to  remove  designated  components* 
The  evaluation  and  determination  made'for  each  sitfjatlon  ^ 
and  taski*  should  ensure  no  additional  damage  or  degradation 

to  the  components  or  boards. —  '  

-* 

4,3*2       REMOVE  a  minimum  of  two  out  of  three  dual-In-line  type, 
two  out  of  three  flat  pack  type  anS  two  out  of  three  TO-5 
type  IC's  from  Instructor  selected  conformal  coated  micro* 


electronic  printed  circuit  boards,  using  the  correct 
conformal  coating  removal  method  and  micro-ekctronic 
desoldering  technique  for  each  component*   Renoval  of 
conformal  coated  annponents  pst  be  performed  with  no 
visible  damage  or  degradation  to,,, the  components  or  printed 
circuit  boards  which  would  require  rework,  prior  to  the 
fourtejenth  day, of  the  course*   All  personnel  and  equipment 
safety  precautions  must  be  observed* 


Instructional  I^erjods  Allotted  this  Less.njopic; 


TERMINAL  OB.i?CTIVE 


Supported  Entirely,  by  this  Lesson^*Top1c;  NONE 


ENABLING  OBJECTIVE 


Supported  Entirely  by  this  Lesson  Topic; 


Supported  Partlstlly  by  this  Lesson  Topic:  NOME^ 
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LESSON  TOPIC  4.4      MICRO-ELECTRONlf, CIRCUIT  SQLOERING  TECHNIQUES 

i  - :  ■  * 

Instructional  Periods  Allotted  this  Lesson  Topic: 


■J 


Classroom  Laboratory 
3.0  Periods  13.0  PeMais 

* 

;.r '  "terminal  objective  "  .         ^  ■ 

-  Supported  Entirely  by  this  Lesson  Topic: 

7*0   INSTALL  electronic  components  on  micro-electronic  printed 
circuit  boards  using  the  correct  tools,  approved  mounting 
■    styles*  proper  terminations  and  high  reliability  soldering 
techniques,  JnstallSt^ns  must  meet  acceptable  reliability  and 
quality-specifications  while  observing  alt  personnel  and  equip- 
ment safety  precautions* 

■  Supported  Partially  by  this  Lesson  Topic;  NONE 

.  ENABLING  OBJECTIVE 

Supported  Entirely  by  this  Lesson  Topic;  . 

-4  4vX       INSTALL  a  minimum  of  one  out  of  two  duaKin-line  type, 

one  out  of  two  flat  pack  type  and  one  out  of  two  TO-5  / 
type  iG's  on  instructor  designated  micro-electronic  printed 
circuit  boards  using  the  proper  tools,  approved  mounting 
stylqg  and  terminations  and  high  reliability  soldering 
tecRniques,  pfior  to  the  fifteenth  day  of  the  course*  All 
completed  work  must  meet  the  acceptable  standards  for  iiiglj 
reliability  soldering  with  no  damage  or  degradation  to  the 
components  or  printed  circuitry  that  would  require  rework, 

 7—  -whi-le-observing-all  personnel  and  equipment  safety-^precau-  1.1 

tions*' 

4*4*2       IDENTIFY  the  proper  conformal  coating  that  should  be 

applied  to  various  micro-electronic  printed,  circuit  boards* 
Identification  must  assure  co:npatibility  and  the  functional 
requirements  of  the  original  coating  material  specifications* 

Supported  Partially  by  this  Lesson  Topic;   NONE  ^ 
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ANNEX 

TRAIHIH6  EQUIPMENT  LIST 


TYPE  DESIGNATOR 


Dremel 


NOMENCUTURE 

MERP/2M  Equipment 
Kit  listed  In 
AEL-2-67g0-34022 

Stereo  .  *'^'n 
Microscope , 

Pulp  Reamers  #10, 
15,  30,  iO,^0 
and  90 

Or'ill  Press  Stand 
and  Variable 
Speed  r<!oto 


QUANTITY 

NATIONAL  STOCK  NR.  REQUIREO 


NA 


NA 


NA 


12 


12 


TRAINING  AIDS  EQUIPMENT 


NOHEHCIATURE 

Projector,  Slide 
2X2,  Carousel 

Screen, 
.  Projection 
Standard 

Display  Board 


Video  Cassette 
Projector  (3/4") 


NATIONAL  STOCK  NR. 


Various  printed  circuit 
boards  constructed  by  the 
instructors. 


DEVICE 

DESIGNATOR' 

NUMBER 


7989P2 


30 


.  1 

37  • 

'    ^           ,       TRAINING  AIDS 

- 

NOMENCLATURE           NATIONAL  STOCK  NR. 

DEVICE 

DESIGNATOR 

NUMBER 

QUAKTITY 
REQUIRED 

35  MM  Slides 

Miniature  Component 

Repair  Coerse               Code  YXH 

& 

YXH  Ll-Sl  thru 
YXH  L11-S20 

1  each 

Microminiature 

Electronic  liepair 

Course'                       Code  YXP 

YXP  L2-S3 
YXP  L1-S4 
YXPL5-S1  thru 
YXP  L9-S32 
VXP  L12-S1  thru 

YXP  L12-S13 

1 

1  each 

Video  Cassette 

•  ZAP-Static  Awareness 

65197-8T-0051' 

1  each 

16mm  Film 

Introduction  to  Micro-electronic 

MN-10609A 

1  each 

TPAINIMG  MATERIALS  LIST 

0 

MILITARY  PUBLICATIONS 

f 

NUMBER  (HILPUBSl 

.    COMPLETE  TITLE 

♦ 

Miniature/Microminiature 
Electronic  Repair  (2M) 
Program  Course,  student's 
Guide  -  1  Per  student 

CIVILIAN  PUBLICATIONS  -  HONE 

♦ 

7990P2            .  'A'^ 
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REFERENCES 

MILITARY  PUBLICATIONS  ■  - 


NUMBER  COMPLETE  TITLE 

KIL-STD-454E  Electronic  Equipment  r. 

MIL-S-45743{)  Soldering  Manual  Type,  High  Reliability,  Electrical, 

Electronic  Instrument,  Communication  and  Radar  for 
Radar  and  Aerospace  and  Control  System 

HHB  5300.4{3A)  Requirement  for  Soldering  Electrical  Connections 

MIL-C-47255{HI)  Coating,  Protective  for  Printed  Wiring  Boards 

MIL-C-47256{HI)  Coating,  for  Printed  Wiring  Boards,  Application  of 

HIL-P-22629  Printed  VMring  Boards 

MIL-P-55nOB  Printed  Wiring  Boards 

MIL-F-55561A  Foil,  Copper,  Cladding  for  Printed. wiring  Boards 

MIL-S-46860{H1)  Soldering  of  Metallic  Ribbcr  Lead  Materials  to  Solder 

Coated  Conductors,  Process  for  Reflcw 

_MIl--SLD-275C  Printed  Wiring  for  Electronic  Equipment 

MIL-F-20329A  Flux,  Soldering  Rosin  Base  General  Purpose 

QQ-S-571  Solder 

NASA  SP-5002  Soldering  Electrical  Connections  4th  Edition  1967. 

NASA  T«  X-53335  The  Effect  of  Gold  Plating  on  Soldered  Connections 

1965  NASA 

NAVSEA  0D46363  Handling  of  Micro. Components  and  Circuits,  21  March  1977 

MIL*STD-429C  Printed  Wiring  and  Printed  Circuit,  Terms  and 

Definitions 


Flux,  Soldering,  Liquid  (Rosin  Base) 
Printed  Wiring  Assemblies 
Printed  VMrIng  Assemblies 
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MIL-P-28809 

MIL-P-46843B 
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Activities: 

1.  Courae  Goal  Setting  -  Each  participant  is  aslced  what  he/she 
wants  to  get  out  of  the  course  and  a  concenais  is  established. 

2.  Ring  Toss  —  Class  divides  into  two  groups.  Each  group  tekes 
turns  throwing  the  ring  at  random.  Each  person  then  establishes 
goals  and  parameters  for  successiijl  ring  toss  and  then  tosses 
the  ring. 

3.  Goal  Setting  —  Each  student  sets  own  goals  and  examines  the 
Various  elements  of  goal  setting. 

4.  Quiz  ^  A  seven  question  quiz  is  given  to  evaluate  students' 
understanding  of  personal  and  work  goals  (both  short  and  long 
range)  and  the  importance  of  these  types  of  goals  in  the  job- 
search. 
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ACTIVITY  2:  RING  TOSS 

This  exercise  is  designed  to  contrast  goal  setting  and  pot  luck. 
POT  LUCK 

1 .  Divide  the  cla^  into  two  groups. 

2.  Give  each  student  a  chance  to  project  the  number  of  successful  rings  they 
will  toss. 

3.  Allow  each  student  to  toss  the  rings  an  equal  number  of  times. 
GOAL  SETTING 

1.  Divide  the  ctass  into  two  groups. 

2.  Give  each  student  a  chance  to  project  the  number  of  successful  rings  they 
will  toss  and  the  distance  they  wilt  stand  from  the  ring. 

3.  Allow  each  student  to  toss  the  rings  an  equal  number  of  times. 
DISCUSSION 

1.  Which  process  was  more  rewarding?  Why? 
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HOW  TO  USE  THIS  INSTRUCTOR'S  GUIOE 


This  ** instructor's  Guide**  was  developed  from  the  approved  "Curriculum  Outline**  for  the  course*    It  is  Intended 
for  use  as  a  basic  outline  In  classroom  instruction*    {For  guidance  purposes,  you  should  be  familiar  with  the 
Curriculufii  Outline*)   Ample  space  has  been  provided  for  you  to  make  notes  that  will  help  you  in  teaching  the 
course*   Thus,  you  can  readily  convert  it  to  a  set  of  personal  '*Lesson  Topic  Guides**  by  making  notes  and  by  adding 
supplemental  pages  such,  as  marked-up  **Diagram  Sheets**  or  f411ed-in  **Notetaking  Sheets*'**   The  learning  objectives 
and  the  "Outline  of  Instruction**  included  in  each  Lesson  Topic  Guide  prescribe^  the  minimum  content  for  that 
lesson,  and  will  not  be  modified  without  proper  authorization*  ^  *  -  ^ 

The  Lesson  Topic  Guides  are  grouped  in  units  and  provide  yru  with  the  *ffutline  .of  Instruction       each  Lesson  Topic 
of  this  course*   The  numbering  system  is  consistent  with  tijat  used  in  the  Curriculum  Outline*   The  Outline  of 
Instruction  is  sequenced  in  the  same  order  in  which  the  learning  'Objectives  are  listed*   The  pages  of  the  Lesson; 
Topic  Guides  are  printed  in  a  horizontal  format  for  ease  of  use  in  the  classroom* 

The  two-coltann  Lesson  Topic  Guide  pages  contain  information  that  will  help  you  prepare  yourself  for  teaching 
the  lesson*    Found  therein  for  each  Usson  Topic  is  the  security  classification,  the  time  allotment  in  contact 
hours,  and  the  objectives  as  contained  in  the  Curriculum  Outline*    Also,  furnished  is  a  list  of  all  instructional 
materials,  the  Criterion  Tests  required,  and  the  homework  assignments* 

The  three-column  **Outline  of  Instruction*7**Instructor  Activity7**Student  Activity**  pages  contain  the  Outline  of 
Instruction,  developed  in  sufficient  depth  to  be  used  as  your  primary  teaching  document*    Related  instructor  and,, 
student  activities  that  enhance  the  learning  process  are  also  listed* 

*yut1ine  of  Instruction**  Columrf*   This  column  contains  the  major  points  of  the  subject  matter  to  be  covered 
dufTng  fTl^^sson,  in  full  textbook  narrative  form,  descriptive  phrases,  or  key  words  as  appropriate*    In  general, 
it  outlinesconcepts,  theories,  descriptions,  processes,  procedures,  etc*    For  econoiny.  if  entries  are  not  needed 
in  the^Instructor  Activity  or  Student  Activity  columns,  information  normally  printed  in  the  Outline  of  Instruction 
column  is  printed  across  the  entire  page*  ^  *  . 

*'Instructor^tivity**  Column*   This  column  points  out  activities  which  the  instructor  must  carry  out  during  the 
lesson  topic  irKaddition  to  oral  discussion  or  lecture*    It  includes  such  activities  as  projection  of  transparenci 
films,  or  slidesV,  and  the  use  of  charts,  models,  mockups,  simulators,  and  other  training  aids  or  devices.  These 
activities  aipe-lcfeyed  to  the  related  subject  matter* 


*'Student  Activity'*  Coluim)*   This  column  points  out  student  activities  which  will  help  each  student  during  the 
acquisition  and  application  phases  of  the  learning  process*   Activities  listed  lead  directly  to  his  achievement 
of  the  objectives  and  development  of  his  ability  to  do  practical  work*   Typical  entries  include  the  following: 
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6.    Use  the  long  range  work  goal  listed  in  number  4  and  complete  the  following 
format: 

a.  Long  range  goal: 

b.  Steps  to  accomplish  goal:  Completion  Date: 

1. 

2. 
3. 
4. 
5. 
6. 


7.    What  does  the  quote,  "tf  you  don't  know  where  you're  going,  you'll  probably 
end  up  somewhere  else,"  mean? 
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0.  LESSON  PLAN:  JOB  PREFERENCE  ANO  SUITABILITY 

Unit  Objective:  To  explore  the  ramifications  of  job/career  preference  and  suit- 
ability as  prerequisite  personal  knowledge  that  impacts  on  job- 
^king  decisions. 

Performance  Objective:  At  the  completion  of  this  unit  the  student  will  be  able 
to: 

—  Complete  a  weekly  budget  and  determine  minimum  wages  need- 
ed using  an  established  budget  format 

—  Complete,  in  writing,  a  job  acceptance  criteria  form. 

Skills  Emphasized: 

—  Understanding  theconcept  of  job  preference  and  suitability, 

—  Calculating  weekly  expenses. 

Materials  and  Equipment: 

^  Weekly  budget  forms 

Job  acceptance  criteria  sheets 

Activities: 

1.  Budget  —  Each  student  compietes  a  weekly  budget  form  and 
determines  minimum  wages  needed  to  maintain  this  budget. 

2.  Job  Acceptance  Criteria  ^  Each  student  completes  a  Job  accep- 
tance criteria  form  to  determine  job  preferences* 
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.     Hints  for  u$"e  of  the  Student's  Guide;  general  and  specific  directions  for  classroom*,  laboratory  or  workshop  time; 
t  "  notes  emphasizing , observance  of  personnel  ajid  equipment  safety  precautions;  and  security  procedures  which  must  be 
followed.      '    V,  r    ^        .   '  ■  "  ■     .  - 

L;-  \  ^       ■  -        -  -  -.^  ^  '  -    ^\  ^  ^  ■ '  . 

J  Edification  or  Revisionr  The  teaching  .directions  given  in  the  Instructor  and  Student  Activity^tolumns  reflect 
the  best  judgment  of  tfie  writers^  as  to  the  most  effective:  teaching  procedures*   They  should  normally  be  followed  - 
as  wrttten/  Should'you  prefer  techniques  or  aids  not  listed  in  the  Instructor  Activity  column^  you  are  free  to  use  ■ 
-     [-^  them*  subject  to  your  supervisor's  approval*  provided  that  the  topic. objectives  are  achieved.    Caution  is  advised 
\  in  making  changes  before  you  have  taught  the  lesson  more  than  once.    You  are  expected^  to  add-your  personal 
^  ^  teaching  directions  to  those  eont^tined  herein,  particularly  in  the  "Introduction,"  '^Presentation^"  "Summary*"  and 
■  "Informal  Test**  areas. 

You  should  subm-'t  your  pers^onal  Lesson  Topic  Guide  to  your  supervisor  for  approval  pri^r  to  teaching  the  lessons 
for  the  first  time.  -  .      ^  ^ 

■  ■     ■  •■    ■  - '        ■       ■  '  ■  ■  ■  ■  ■  J> 

If "yoursexperience  in  teaching  the  lesson  later  convinces  j^ou^';theft  changes^ or  additions  are  dej^irable*  consult  with 
the'eduejp^tion.speciallst  or  learning  evaluator  and  subpit  your^recoimwndat^o'til  to  the  COM  via  the  appropriate^ 
\  ■}    channels*  ■  ■     :  ,       -  ■  .  :        ^  ^^^^  ^  s  : '    ^       .  . 

^ —~  ^    Evaluation  of  Student  Performance.   Student  progress  w^ll  be  ev^alM^ted  by  means,  of  perfprmance-based*  criterion- 
referenced  tests •  "Performance  tests  will  range  from  informal  apiplication  in  ttfe  lab*  g'ufded  by  a  Job  Sheet* 
to  formal  Performance  Te^s^lso  guided  by  Instruction  Sheets.  ^Jjppropriate  tests  for  th^- objectives  of  each^ 
.topic  are^sjecified  in  le^^n  outline.  \       .  ^  ^ 

Numerical  grades. will  not  be  assigned.    Each  student  will  be  g|verf^a~ final  mark  of  SAT  og^UNSAT*  depending  upon  whether 
"^^ '    he  achieved  each  erfd-of-course  and  topic  c^jective.    To  facilitatie^ recording  the  student's  progress*  it  is  suggested 
^hat  a  locally  prepared  "Objective  Achievement  Summary  Sfieet"  ISb  maintained  for  each  student. 

CNT  INSTRUCTION  1540.2  provides  detailed^ guidance  concerning ,'c^^^  testing. 
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ACTIVITY  2:  WEEKLY  BUDGET 
Estimate  of  Weekly  Living  Expenses 


Student's  Name 


SUN 

MON 

TUBS 

WED 

THURS 

FRI 

SAT 

WEEKLY 
TOTAL 

Food  and  Beverages 
At  Home 

Food  and  Beverages 
Away  From  Home 

Housetiotd  Costs 

Operations  (e*  g,  utilities) 

Maintenance 

Laundry,  Dry  Cleaning 

Tran^ortation 
Trains,  buses. 
Private  Car  Ooerdtions 

 1 

1 

r 

Tra  n  sd  ort^ti  o  n 

Private  Car  Maintenance 

Recreation,  Entertainment 

Clothing 

Routine  Medical 

Personal  Allowances 

(Magazines,  books,  records,  movies, 
gifts,  snacks,  incidentals,  etc*) 

Other  Weekly  Expenses 

TOTAL 

FLEET  TRAINING  CENTER 
NAVAL  STATION 

;  NORFOU,  VIRGINIA  23?II  • 

Miniature/Microminiature  Electronic  Repair  (2M)  Program  HOMEWORK  -  HOME 
A-100-0034 

lesson  Topic  1.2 
Introduction^ to  the  Course  * 

SecVity  Classification;  UNCLASSIFIED 

Time  Allocation:    Classroom   -  KQ  Hour 
Laboratory  -  0.0  Hours 

INSTRUCTIONAL  MATERIALS 

I.     Training  Equipment 

a.'     MERP/2M  Kit 
2-  Te'xt 

a.     Student's  Guide 
■     ■       TERMINAL  OBJECTIVES 

Supported  entirely  by  this  lesson  topic:  NONE 

♦ 

ENABLING  OBJECTIVE  .  '  '  '  - 

♦  * 

*1.2.i       COMPLY  with  classroom  procedures,  regulations 
schedules,  scholastic  requirements  and  special 
instructional  activities  in  accordance  with 
Information  outlined  in  Student's  Guide. 

CRrTERION  ^EST 

The  students  will  be  tested  by* their  compliance  with 
course  policies  and  assignments, 

ERJC"  ,  1267IP8  I -2- 1 


QUniNE  OF  INSTRUCTION 
I.  INTRODUCTION 
A.  Contact 


4 


B.  Readiness 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


A,     Introduce  self  and  topic, 
Provide  for  students  needs 


L  Muster 


2,  Comfort 


3,     Visibility  and  seatinj 


Explain  value  of  subject 
matter*  pointing  out  where 
appropriate*  its  relatlonsjii 
J  to  the  following: 


Accomplishment  of  dai 
tasks  aboard  ship 
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Materials  and  Equipment: 

—  Newspapers 

—  Industrial  Directory 

—  Telephone  books  and  telephones 

—  Paper  and  pencils 

—  Personal  contact  lists 

—  "How  To  Create  A  Job"  sheets 

—  Company  contact  lists 
Job  resources  quiz 

—  "Let's  Use  the  Want  Ads" 


Activities; 

1.  Quiz  —  This  eight  question  quiz  is  used  to  evaluate  the  stu* 
dent's  knowledge  of  various  resources  for  employment  and 
other  aids  in  the  ]ob<search. 

2.  Creating  a  Job  —  Each  student  must  read  and  complete  the 
sheet  on  creating  a  position  f yourself. 

3.  Personal  Contact  List  -  Each  student  must  fill  in  the  personal 
contact  list  that  wit)  provide  possible  job  opportunities  or 
connections. 

4.  Company  Contacts  —  Each  student  will  fit)  out  a  form  of  com* 
panies  he/she  would  like  to  work  for  as  another  possible  re- 
source  in  the  Job-search.  Also,  each  student  wilt  fill  out  3  form 
of  companies  he/she  may  have  skills  for  as  yet  another  employ- 
ment resource. 

5.  Yellow  Pages  —  Students  wNI  practice  using  the  yellow  pages  as 
a  source  of  unlisted  employment 

6.  Chamber  of  Commerce  —  Students  team  the  importance  and 
value  of  the  Chamber  of  Commerce  as  a  source  of  information 
in  ajob^search. 

7.  Vocabulary  -  Students  will  become  familiar  with  want  ad 
terminology  for  easier  understanding. 

8.  Want  Ads  —  Students  will  use  the  want  ads  to  determine  Job 
openings  and  personal  suitability  as  welt  as  a  means  of  using 
the  communications  techniques  learned  to  respond  to  the  ads. 

9.  Letters  -  Students  will  draft  and  send  letters  accordins  to  the 
prescrit^ed  form  in  reply  to  newspaper  ads. 

10.  Employment  Agency  Contracts  -  Students  wilt  become  familiar 
with  contracts  used  by  employment  agencies  in  aiding  your 
job-search. 

11.  Telephone  Dialogue  —  Students  will  practice  using  the  prompter 
and  learn  the  proper  dialogue  to  be  used  with  personal  contacts. 

1Z  Library  -  Students  will  team  the  value  of  the  library  as  a  source 
of  information  in  the  job-search. 
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OUUINE  OF  INSTRUCTION 


C.  Effect 
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INSTRUCTOR  ACTIVITY 

2.     T+ie  necessity  of  the 
skills  and  techniques 
in  repair  of  printed 
circuit  boards* 


Personal  applications 
of  the  knowledge  and 
skills.   Seek  to  motil/ate, 
Tell  a  good  tie-in 
story  if  possible. 


When  following  a  subject 
matter  lesson  topic*  do 
the  following: 


L  '  Explain  relationship 
of  this  lesson  to 
previous  lesson(s} . 


2.  Conmend  students  for 
mastery  of  skills  in 
previous  lesson(s) * 


7.    How  can  the  Chamber  of  Commerce  assist  you  in  your  job-search?  (What  two 
ways?) 


8.    List  two  uses  of  the  library  in  a  job-search. 


UC 
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OUTLINE  OF  INSTR»CTinM 
D,  Overview 
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INSTRUCTOR  ACTIVITY 
Overview  lesson  by: 


1. 


Stating  learning  obje 
tives  as  contained  on 
cover  page  to  this 
topic. 


2, 


Stating  procedures  to 
be  followed  during  th; 
lesson. 


STUDENT  ACTIVITY 


a.     Taking  notes 


b.     Asking  questions 


c.     Use  of  criterion  test 

-4 
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How  To  Create  A  Position  For  Yourself 
Student's  Name  .   Date 


Write  a  scenario  depicting  a  person  who  has  created  a  job  for  himself.  {Use  process 
presented  in  class)  > 


ERIC 
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OUTLINE  OF  INSTRUCTION 


JL  '  PRESENTATION 

*  A-     Purpose  of  the  course 


1.     To  provide  mainteaance  personnel  witf 

the  latest  methods  to  disassemble,  repair 
and  solder  miniature  printed  circuits, 
components,  terminals,  solderable  cornectors< 
circuit  board  laminatesjind  conductoifs 
to  replace  electronic  components  on 
microminiature  single  and  double  siddd 
printed  circuit  boards  and  the  proper 
preventive  maintenance  procedures  foif 
the  repair  station  and  its  associatec 
components. 


B.     Course  Terminal  Objectives 


INSTRUCTOR  ACTIVITY 

 -B  :  

.3.     Invite  questions  con* 
.  cerning  objectives  anp 
procedures. 


A,     Give  a  brief  overview  of 
the  course 


3. 


STUDENT  ACTIVITY  ^5 

Ask  questions  concerning 
objectives  or  procedures 
if  in  doubt* 


Student  take  notes  and 
'ask  questions. 


Review  the  Terminal  Object 
to  be  achieved 


ives 


A*  > 
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OUTLINE  OF  INSTRUCTION 

Replace  ccmponent  parts  on  printed  cHrcuit 
boards  using  the  correct  tools  and 
soldering  techniques  ^and  apply  the  prfoper 
conformaT  coating  In  accordance  with 
the  procedures  and  to  the  standard; 
outllnedjn  MIL-STD-454D  dhd  HIL-C-47|^56 
(HI)>-  -- 
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INSTRUCTOR  ACTIVITY 


Remove  confomal  coatings  from  printed 
circuit  boards  using  the  proper  tools 
and  techniques  following  the  procedurjes 
and  to-  the  standards  outlined  in 
Volume  6  of  the  PACE  Rework  and  Repaijr 
Technology  Series. 


Remove  printed  circuit  con^onents  parks 
using  the  correct  tools  and  desolderiig 
techniques  following  the  procedures  and 
to  the  standards  outlined  in  Vclimie 
of  the  PACE  Rework  and  Repair  lechnol[)gy 
Series. 


STUDENT  ACTIVITY 


1-2-6 


OUTLINE  OF  INSTRUCTION 

4.     Repair  damaged  printed  circuit  boards 
^usiifig  the  proper  tools  and  techniques 
^following  the  procedures  and  t^  the 
standards  outlined  in  HILtSTD-454D. 


5.     Connect  wires  to  turret  terminals, 
hook  and  pierced  tab  terminal, 
blftrcated  terminals  and  connected 
'  pins  using  the-  proper  tools  and  ' 
soldering  techniques  followinn 
procedures  and  to  the  standard 
outlined  in  HIUSTD-454D,  Ma-S-4S74; 
and  NHB  5300.4  (3A). 


6.     Replace  coii^onent  parts  on  micro- 
electronic printed  circuit  boards 
using  ^the  correct  tools  and  solde^1n^ 
techniques  and  apply  the  proper 
confonnal  coating  in  accordance  with 
the  procedures  and  to  the  standard 
outlined  in  MR-STD-454D. 


X2672-73P8 


6o 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 

Remove  confonnal  coating  Yrom  micro- 
electronic printed  cjrcuit  boards  using 
the  proper  tools  and  techniques"  folic  wing 
the  procedures  and  to  the  standards 
outlined  in  Volwne  6  of  PACE  Rework 
an<l  Repair  Technology  Series* 


Remove  micro*e1ectronic  printed  circuit 
board  component  parts  ustng  the 
correct  tools  ancl  desoldering  techniques 
following  the.  procedures  and  to  the 
standard  outlined  in  Volume  6  of  the 
PACE  Rework  and  Repair  Technology  Serltes. 


INSTRUCTOR  ACTIVITY 


PERFORM  preventive  maintenance  on  the 
2M  Repair  Station  following  the 
procedures  and  to  the  standards  outliped 
in  the  appl icable  technical  manual. 


STUDENT  ACTIVITY 


Reasons  for  the  course 


Pass  around  to  class  circu 
boards  repaired  in  fleet  w 
'UNSAT  work  and  damage  to 
boards. 


t  C.  hispect  boards  and  look 
th        for  damage. 


s2 
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OUTLINE  OF  INSTRUCTION 

I,     Despite  component  reliability  I,'000  tlijies 
better  than  In  the  past,  circuit  densliy  has 
Increased  100,000  times.  Consequently 
we  have  an  ever  increasing,  nt^ber  of 
component  failures  to  deal  with* 


IfgTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


2*  .  Even  with  the  Increasing  failure  rate, 
appproximately  8055  of  the  failures 
occurring  today  happen  to  assemblies 
which  have  been  previously  repaired. 
This  shows  that  during  ^.ome  part  of 
the  repair  cycle  the  assenibly  is  being 
damaged  or  degraded  in  some  manner. 


ERIC 


99577-78P8 


A  large  part  of  the  damage  and  degradation 
can  be  traced  to  a  lack  of  correct 
training  and  equipment.    Because  of  this 
lack,  inost  technicians  are  causing 
serious  degradation  to  the  assemblies 
they  repair,  resulting  in  an  Increased 
failure  rate  and  a  much  shorter  assenib|y 
lifetime* 


Before  today's  highly  sophisticated 
electronic  systems  were  dweloped,  the 
soldering  program,  at  both  the  manufacj* 
turing  end  and  in  repair*  was  qulttf  laic 


1-2-9 


OUTLINE  OF  I>KTRUCT!ON 

5.     Thus,  to  achieve  a  repair  reliability 
In  keeping  with  modern  component  relial-^ 
blllty,  this  course  was  devised  to  tea 
you,  the  repair  techijiclan,  the  latest 
and  best  high-reliability  repair 
techniques. 


E.     Course  Schedule 


1.  ^  First  week;    Printed  Circuit  Maintenance 


INSTRUCTOR  ACTIVITY 


Second  week;  Terminals  and  Connector 
Pins 


Third  week:  Micro-miniature  Printed 
Circuit  Soldering 


71 


STUDENT  ACTIVITY 


3 


99577-78P8 
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ErJc  /^o+e;5^c4;on  Pan./  F  Kai;e  locen  a^n'tHeS  Ut^ose  ^^M,l:h.ry  c^«c;«/c  m^Un<*ls. 


OUTLINE  OF  IHSTRUCTION 


^  Safety 


1.  Personal 


99577-78P8 


Handle  and  stoi^e  heat  tools 
properly  to  avoid  burns 


Handle  and  store  pointed  and 
tools  properly  to  avoid  cuts 


edged 


Be  extremely  careful  of  rohry 
tools>particularly  when  using 
cutting  bits* 


IhBTRUCTOR  ACTIVITY 


fi.     Stress  safety  points  and 
ensure  .th^  comprehend. 


STUDENT  ACTIVITY 


"7  ^ 
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Student Name 


ACTIVITY  5:    COMPANIES  MHO  MIGHT  NEED  MY  SKILLS 


ERIC 

^^liffllJHIffTlliiU 


Company  Name/Contact  Person 
or  Personnel  Hanaf^er 

Address 

Telephone  Number 

i 

V 


99577-78P8 


ERIC 


OUTLINE  OF  miRUCTION 

d.     When  using  rotary  tools  always  usd 
eye  protective  goggles. 


INSTRUCTOR  ACTIVITY 


e.     Avoid  prolonged  skin  or" breathing 
contact  of  all  chemicals  used  in 
the  course. 


Avoid  all  eye,  mouthy,  and  open  cu 
contact  with  chemicals  used  in 
the  course. 


Do  not  breathe  dust  particles  froiji 
c^tting  and  grinding  operations. 


Avoid  any  possibility  of  igniting 
flammable  chemicals  or  materials. 


1-2-15 


STUDENT  ACTiyrfV 
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After  having  completed  a  Legal  Secretarial  Science  Course » 
Beth  found  that  even  with  her  newly  attained  skills »  many  law 
businesses  desired  experienced  workers*    Beth  wanted  more  leads 
and  more  exposure  than  she  received  in  the  daily  newspaper  ads* 
If  Beth  used  the  telephone  directory »  what  would  be  some  headings 
she  could  look  under? 


List  6  places  Beth  could  call* 


Write  out  the  dialogue  Beth  should  use  in  her  Yellow  page  search* 


7.) 


1  * 


OUTLINE  OF  INSTRUCTION 

Teflon  releases  toxic  fumes  at 
400  degrees  F.    Be,  especially 
careful  when  thermally  stripping 
„wireL  as  the  element-exceeds,  400_. 
degrees  F  and  will  cause  fuming  o 
Teflon  insulation. 


Use  cocmnon  electrical  safety  to 
avoid  shocks. 


Do  not  heat  solvents.    Some  sblvetits 
release  toxic  fumes  when  heated. 
{For  example^  .Chlorine  and  Phosgt 
gas) 


2.  Equipment 


99585-86P8 


Never  perform  any  action  on  the 
workpiece  that  will  cause  damage 
or  degradation. 


INSTRUCTOR  ACTIVITY- 


1-2-16 


,    STUDENT  ACTIVITY 


-J 
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ACTIVITY  7A:  LET'S  USE  THE  INDUSTRIAL  GUIDE 


Upon  calling  (or  going  to)  the  Chamber  of  Commerce  of  Reading  and  Berks  County, 
you  discover  that  it  can  provide  you  with  an  Industrial  Guide,  a  source  of  valuable  tnfor 
mation  on  local  industries,  that  can  prove  helpful  in  your  job  search.  How  can  you  use  the 
Industrial  Guide? 


List  at  least  four  things  you  can  learn  about  an  industry  through  this  source. 


Identify  three  companies  you  can  call  on  for  employment? 


Why  did  you  select  the  above  three  employers? 


Write  out  the  dialogue  you  will  use  with  the  employers? 


ERIC 

™—  THE  WORKING  CLASS 


OUTLINE  OF  INSTRUCTION 

INSTRUCTOR  ACTIVITY ^ 

STUDENT  ACTIVITY 

b.     Handle  all  wrk\.  cces  as  though 
extremely  fragile. 

C  ^^^^^^nt^^                at  all  times 

^^^d^^        put  enough  strdin  on  rotary 
tools  to  make  them  load  down  or 
bind. 

\ 

i 

/    \      ■  . 

e>^^EVER  drop  or  bang  dn  electrical 
power  tool*. 

t 

f 

99585-86P8 


Check  all  electrical  cords  for 
damage  from  hot  tools,  solvents 
ibt-asion. 


X-2-17 
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so  ... 


 ^ 
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If  ycu  decided,  after  you  kntw  where  the  company  is  located,  that  you'i  like  to  apply 
for  the  job,  who  would  you  ask  to  speak  to  when  you  call  the  nunib6r     ^^n  in  th6  ddl 


What  job  would  you  say  you  are  applying  for? 


[  ] 
MEDICAL  SECRETARY  -  Regular,  part*time  person 
required  with  occasional  full-time  responsibilities,  & 
future  Song-term  full-time  potential  Busy  doctor  office. 
Graduated  salary  &  benefits.  Send  resume,  with  refs.,  to 
Box  648eaqlif-Times. 

[  1 

The  ad  above  requests  a  resume  complete  with  references.  Draft  the  letter  you  would 
sent  to  accompany  your  resume  (use  separate  page). 


[  J 
ASSIS;ANT  media  buyer  trainee  -  Good 
typing  skills  a  must  —  60-70  wpm,  head  for  figures, 
well  organized,  meticulous  attention  to  detaiL  Oppor- 
tunity for  significant  advancement  with  Berks  County 
based  4A  Advertising  Agency  serving  regional  and 
national  clients.  Reply  to  Box  858  Eagle  Times. 
[  1 


The  article  above  states  that  the  position  requires  60-70  words  per  minute  in  typing.  You 
feel  that  you  could  perform  the  duties  well  except  you  type  45  words  per  minute.  Would 
it  be  wise  to  reply  anyway?  Why?  or  Why  Not? 


 THE  WORKING  CLASS 


OUTLINE  OF  INSTRUCTION 

Properly  clean  all  tools  and  storp 
in  the  proper  place. 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


!2 


h.     Use  each  tool  only  in  the  manner 
for  which  it  was  designed  to  be 
us^. 


Work  Station  Inventory 


H*  Instructor  will  point  out 
each  item  in  work  station 
for  inventory. 


a.     Instructor  will  point  out  all  too 
and  materials  In  the  workstation. 


IIK  APPLICATION 


A*     Tool  inventory 


H.     Student  4/111  make  a  note 
if  any  item  not  in 
station  and  have 
instructor  replace  any 
broken  tools. 


III.  Point  out  eech  tool  in  work 
station* 


9958S-86P8 
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1-2-18 


IIK  Inventory  tools*  Ask 
questions  if  procedures 
are  not  clear. 


t 
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[  1 
DATA  ENTRY  OPERATOR  -  Key  to  dih^. 
Applications  are  now  being  accepted  for  the 
position  of  Data  Entry  Operators.  Exp.  i*i  key- 
punch. Key  tape  necessary.  Apply  in  person 
Mid-Atlantic  Distribution  Center,  F.  W.  Woolworth 
Co.,  R.D.  3,  Weaver  Rd.,  Denver,  Pa.  Equal 
Opportunity  Employer 

[  1 

You  have  just  completed  you  Data  Entry  course  and  as  yet  have  no  actual  work  experience 
in  the  field.  Would  it  be  beneficial  to  apply  for  the  job  above  even  throu|t:i  !t  asks  for 
experience?  Why?  or  Why  not?  


Write  out  the  dialogue  you  would  use  in  response  to  this  ad. 


ERIC 


-THE  WORKING  CLASS 
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OUTLINE  OF  INSTRUCTION 

IV.  SUMMARY 

A.    ■ Introduction 


1.     Nature  of  summary 


2,     Purpose  of  summary 


8.     Directions  to  students 


1,  Questions 


2,  Notes 


99585-86P8 

ERIC 
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INSTRUCTOR  ACTIVITY 


Bnphasize  importance  of  the 
summary  for  the  student. 


STUOENT  ACTIVITY 


0^ 
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FUTURE:  Shows  there  is  a  chance  to  get  promotions  with  the  company. 

GOOD  REFERENCES:  You  must  be  able  to  give  the  names  of  reliable  people  who  will 
speak  welt  of  you. 

HELPER;  One  who  helps  on  a  particular  job. 

HOURLY  RATES:  The  money  you  will  receive  for  an  hour's  work;  or,  you  will  be  paid 
by  the  hour. 

tNTERVtEWi  A  personal  meeting  with  an  employer 
LABORER:  A  person  who  works  with  his  or  her  hands, 
MANAGER:  A  person  who  directs  or  handles  the  affairs  of  a  business. 
MINOR:  A  person  who  is  under  18  years  of  age, 
OPENINGS:  There  are  jobs  available  for  which  you  can  apply. 
OWN  TRANSPORTATION:  You  must  have  your  own  car 
PART  Tl  ME:  To  work  only  part  of  the  working  day,  weekends,  or  after  school 
PERMANENT:  A  fuM-time  job  that  wilt  not  end  after  a  certain  period  of  time, 
PERSONNEL  MANAGER:  The  person  in  a  company  who  is  responsible  for  hiring  people, 
RECEPTIONIST:    A  person  who  sits  at  a  desk  and  greets  people  who  enter  an  office* 
REGISTER:  To  appfy  for  a  job, 

RELIABLE:  A  person  who  can  be  counted  on  and  trusted. 
SALARY;  The  money  you  get  paid  for  v^rking, 

SALARY  OPEN:  The  salary  will  be  agreed  upon  between  ihe  employee  iBid  the  employer. 

SALARY  PLUS  BONUS:   In  addition  to  a  regular  salary,  an  extra  sum  of  money  will  be 
given,  depending  on  how  the  person  works. 

SOLICITOR:    A  person  who  sells  something  by  telephone  or  goes  from  door  to  door 

STEADY  ADVANCEMENT:  As  a  person's  work  gets  better,  the  person  will  be  promoted. 

TEMPORARY:  A  job  that  is  only  for  a  certain  period  of  time. 

;r 


 THE  WORKING  CLASS 


OUTLIKE  OF  INSTRUCTION 
C.     Recap  of  lesson 


V.     INFORMAL  TEST  -  NONE 


VK   ASSIGNMENT  -  NONE 


85 
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INSTRUCTOR  ACTIVITY 

Emphasize  safety  and  reviei{r 
policies  if  necessary. 


\ 


STUDENT  ACTIVITY 

C.     Ask  questions  if 
material  not  clear* 
Check  notes  to  insure 
accuraqy  and  completeness 


1-2-20 
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Drv.  Lia:  Driver's  License. 

EOE:  Equal  Opportunity  Employer 

Equip.:  Equipment 

Evs.:  Evenings. 

Exc.  or  ExcelL:  Excellent 

Exp.  orExpen:  Experience. 

Flex.  Hrs-:  Flexible  hours* 

Gd.  Sat.:  Good  Salary. 

Hr,:  Hour  or  hours, 

incL:  Included. 

Indiv.:  Individual 

Info.:  Information. 

Lt:  Light 

Loc:  Location. 

M/F:  Male  or  female  —  the  job  is  open  to  either. 

Mech.:  MechanicaL 

M-F:  Monday  through  Friday. 

Min.:  Minimum. 

Mgr.:  Manager. 

Mkt:  Market 

Mo.:  Month. 

Nee:  Necessary. 

Natl.:  National. 

Ofc:  Office,  . 


FLEET  TRAINING  CENTER 
NAVAL  STATION 
NORFOLK,  VIRGINIA  23511 


Miniature/Microminiature  Electronic  Repair  1[2M)  Program 
A-1 00-0034 

Lesson  Topic  1  *3 

Introduction  to  High  Reliability  Soldering 

Security  Classification:  UNCLASSIFIED 

Time  Allocation:   Classroom   -  2*0  Hours 
Laboratory  -  0*0  Hours 

INSTRUCTIONAL  MATERIALS 

1  *     Trainiiig  Equipment  -  NONE 

2*^  Training  Aids 

Slides  YXH-L2-S3A  thru  YXH-L2-S15A 

3*     Training  Aids  Equipment 

a*     Projector*  Slide 

b*     Screen,  Projection,  Standard 
4*  Text 

a*     Student^s  Guide 


5*  References 

a.  HIL-STD-454D 

b.  NHB-5300.4  (3A) 

c.  NASA  SP-5002 
TERMINAL  OBJECTIVE 

Supported  pairtially  by  this  lesson  topic: 

1.0  REPLACE  component  parts  on  printed  circuit 
boards  using  the  correct  tools  and  solder- 
ing techniques  and  APPLY  the  proper  conformal 
coating  in  accordance  with  the  procedures' 
an^  to  the  standards  outlined  in  MIL-STD-454D 
and  MIL-C-47256  {M.K). 

♦ 

ENABLING  t)8JECTIVES 

When  you  complete  this  lesson  topic,  you  will  be 
able  to: 

1*3 J        IDENTIFY  the  characteristics  of  high 

reliability  solder  conne^ctlons  which  include 
soldered  qre|K  solder  quantity,  solder 
finish,  wetting^  and  solder  defects* 
Identification  will  be  complete  agreement 
with  the  information  contained  in 
HIL-STD-454D  and  NHB  5300.4  {3A)* 


9169-70P1 


1-3-1 
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ACTIVITY  10:    KEWSPAPER  ADVERTISEMENT  REPLY  LETTER  FORMAT 


In  replying  to  newspaper  advertisements  >  it  is  important  that  you 
immediately  point  out  how  your  qualifications  meet  those  requested 
in  the  advertisement* 

Kote:    It^s  a  good  idea  to  delay  your  response  a  day*  Hopefully^ 
your  letter  will  be  received  after  the  general  replies* 


Your  address 

City,  State,  Zip  Code 

Date  of  Letter 


To  Whom  It  May  Concern: 


Your  advertisement  for  a  in  the  (Newspaper  and 

date)  appealed  to  me  because  It  appears  to  be  seeking  someone  with  my 
qualifications* 

Your  requirements:  My  qualifications: 

good  typing  skills   type  60  WPM  with  2  errors  


Enclosed  is  a  copy  of  loy  resume  which  further  outlines  some  of  my 
background* 

I  would  like  to  meet  with  you  to  discuss  my  qualifications  in  more 
detail* 

Sincerely, 


Your  name 


Enclosure 


ERLC 


1*3.2       OBSERVE  all  ^^pplicaKle  equlpnsent  and 
personnel  safety  precautions,  through- 
out the-artire  course  of  instruction, 
in  accordance  with  the  safety  outlined 
.    in  MASA  Handbook  SP-5002. 

CRITERION  TEST 

Satisfactory  completion  of  Enabling  Objective 
1*3.1  requires  the  student  to  answer  the  written 
study  questions  in  Assignment  Sheet  1-3-3A 
correctly. 

Strict  observance  of  all  safety  precautions 
throughout  the  course  is  required  for  satisfactory 
completion  of  Enabling  Objective  1.3.2. 

HOWrwORK 

Read  and  study  Notetaking  Sheet  1-3-1N  and 
complete  Assigmnent  Sheet  1-3-lA. 


bi) 
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OUTLINE  OF  INSTRUCTION 

I.  INTRODUCTION 
A.  Contact 


( 


J  ) 


ERIC 


9171-72P1 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVIJY 


Introduce  self  and  topic. 
Provide  for  students  needs: 


1 .  duster 


2-  .Corftfort 


3.     Visibility  and  seating 
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ACTIVITY  13;    LET'S  USE  THE  LIBRARY 


UpoQ  completing  his  courses  at  RACC^  Ryan  found  that  he  needed 
to  explore  the  job  market  for  opportunities.    He  is  not  certain 
whether  he  will  stay  in  the  Reading  area  or  if  he'd  like  to  explore 
jOD  opportunities  in  other  cities.    In    additioa  to  finding  job 
openings^  he'd  like  to  learn  more  about  various  companies.  If 
Ryan  (or  imagine  yourself  in  this  situation)  were  directed  to  the 
Public  Library^  he  would  find  newspapers^  telephone  directories > 
annual  reports ^  reference  services >  Dun  and  Bradstreet ^  (Books > 
reference  books) ^  magazine  articles^  pamphlets^  and  non-print 
materials  Ci,e,  films)    How  can  each  of  these  sources  prove 
helpful  to  Ryan? 

Newspapers  


Telephone  directories 


Annual  Report 


Reference  services 


Dun  &  Bradstreet 


4 
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F.    LESSON  PLAN:  PRE-APPLICATtON  SKILLS 


Unit  Objective:  To  recogniz:e  the  sequenced  progression  of,  and  the  devices  (resumes, 
etc.)  used  in,  the  application  process  for  the  purpose  of  rehearsing 
the  ^illsand  refining  the  products  used  in  the  process. 

Performance  Objective:  At  the  completion  of  this  unit  the  student  will  be  able  to: 

—  Complete  designated  format  for  employment  history  correctly. 

—  Complete  personal  data,  job  accomplishments,  and  employ- 
ment objective  format  correctly. 

—  Draft  a  resume  using  format  designated  in  class, 

—  Draft  an  introductory  cover  letter  to  accompany  resumes  using 
guidelines  provided  in  cia^. 

—  Draft  letter(sj  to  person(s)  to  be  used  as  references  to  secure 
permission  to  use  their  name(s}. 

—  Draft  a  fbllow*up  letter  to  respond  to  nevt/spaper  ads  using 
format  provided  In  class. 

—  Complete  a  written  quiz  on  the  use  of  resumes^  introductory 
letters,  follow*up  letters,  want  ad  letters,  and  reference  letters 
with  80%pj^ficiency* 

—  Provide  instructions  for  typing  and  reproduction  of  resumes 
and  letters  drafted  to  be  used  in  job  search. 

—  Prepare  and  complete  a  fog  to  be  used  to  monitor  activities 
during  the  entire  job  search. 

—  Complete  a  written  quiz  on  job  application  completion  with  a 
proficiency  rate  of  80%. 

—  List  three  options  available  for  completion  of  salary  blank  on 
employment  applir^*'cn. 

—  State  one  advantage  '  ^  disadvantage  of  not  indicating 
salary  on  applications. 

—  Complete  a  written  quiz  on  ..terview  preparation  with  80% 
proficiency. 

—  Respond  orally  to  twenty  questions  most  frequendy  a^ed 
during  an  interview. 

—  Complete  the  task  on  the  job  pre-interview  checklist  before  the 
mock  interview. 

—  Give  written  examples  of  five  things  not  to  do  at  an  interview. 
Also,  provide  a  reason  why  not. 

—  List  at  [east  five  questions  the  interviewee  should  ask  at  an 
interview. 

—  Demonstrate  in  a  mock  interview,  skills  listed  on  the  intervie^yv 
checklist 

—  Express  at  least  two  suggestions  for  improving  the  mock  inter* 
view  session. 

—  Paraphrase  the  statement,  "Cress  for  the  job  you  are  seeking/' 
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OUTLINE  OF  INSTRUCTION 

INSTRUCTOR  ACTIVITY 

STUDENT. ACTIVITY 

0.  Overview 

D.     Overview  lesson  by: 

i 

•      1 .     Stating  learning 
objectives  as  con- 
'  tained  ow  cover  pages 
to  this  topic. 

2.     Stating  procedures 
to  be  followed  during 
the  lesson. 

- 

 ^     -   ^  

* 

a-     Taking  notes, 
b.     Asking  questions . 

9171-72P1  1-3-6 


OUTLINE  OF  INSTRUCTION 


IK  PRESENTATION 

A.     Characteristics  of  solder  and  soldering 
bonding. 


K     Analysis  of  solder  composition 


ERLC  ^  ^ 


INSTRUCTOR  ACTIVm 


c.     Use  of  criterion  test 


STUDENT  ACTIVITY 


Invite  questions  con- 
cerning objectives  ^ 
and  pr^ocedures. 


Explain  and  describe  the 
characteristics  while  pro- 
jecting the  appropriate  _ 
slides.    Refer  students 
to  Notetaking  Sheet  1-3-lN 


1-3-7 


Ask  questions 
concerning 
objectives  or 
procedures  if 
in  doubt. 


Follow  lesson  using 
the  Notetaking  Sheet 
1-3-1N  as  directed. 
Ask  questions  when 
ne'^  sary. 


00 


<)■) 


OUTLINE  OF  INSTRUCTION 


a.     Solder  -  metal  alloy  consisting 
of  two  or  more  metals  used  in 
various  percentages  to  form 
the  solder  alloy. 


b.     Various  elements  make  up  solder. 


(1)   Tin  -  Sn 


(2)  Lead  -  Pb 

(3)  Silver  -  Ag 


INSTRUCTOR  ACTIVITY 


STUDENi  ACTIVITY 
  tf- 


b.     Show  slide  YXH-L2-S3 


-8 
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ACTIVITY  3:  RESUME  FORMAT 


Rhonda  Smith 
610  North  12th  St 
Reading,  Pa  19601 
(215)775-1021 


POSITION  OBJECTIVE: 
BACKGROUND  SUMMARY: 


FILE 

ORGANIZATIONS 

COORDINATION 
OF  STAFF 


TRANSCRIBING 


EMPLOYMENT 
HISTORY: 


EDUCATION/ 
TRAINING 


PERSONAL; 


REFERENCES: 


Full  Time  Secretarial  Position 

Successful  secretarial  experience  includes:  Mag  Card  II 
use,  transcribing,  conference  coordination,  organizing 
business  trips,  implementing  new  file  systems,  drafting 
letters,  coordinating  staff  of  35,  monitoring  time  sheets, 
making  travel  arrangements. 

WORK  ACCOMPLISHMENTS 

Purged  10  year  old  files  and  established  new  file  system. 


Manager  on  one  month  business  trip,  t  coordinated  corres- 
pondence, time  sheets,  telephone  requests  and  other 
staff  needs.  - 

Took  notes  at  all  staff  meetings  and  board  meeting 
Responsible  for  editing  and  sending  copies  of  minutes 
to  President  of  Company. 

Secretary.  Hartford  Insurance  Group,  412  Washington 
Street,  Reading,  PA.  Responsible  for  all  clerical  and 
coordination  functions  for  staff  of  35. 
(June  1977  to  Present) 

Clerical  Typist  II.  Metropolitan  Property  &  Liability 
Insurance  Company.  500  Penn  Street,  Reading,  Pa.  Re- 
sponsible for  all  typing,  telephone  answering  and  filing. 
(January  1971  -  June  1977) 


Roosevelt  High  School 
Reading,  PA  19607 
Business  Course  1967-70 
Diploma  Received 


Oate  of  Birth:  6-12*52 
Marital  Status:  Married 
Will  be  furnished  upon  request 


RACC/TRAC 
Reading,  PA  19603 
Work  Readiness  Course 

1970-71 
Certificate  Received 

Health  Status;  Excellent 

Language:  Spanish 


-THE  WORKING  CLASS 


OUTLinrOF  INSTRUCTION 


(4)   Antimony  -  Sfa 


(5)   Bismuth  -  Bi 


'  (6)    Copper  -  C'u 


c*  Bismuth  and  Antimony  added  in 
small  percentages  for  special 
purpose  applications. 


d*     Copper  added  to  solder  to 

saturate  the  alloy  with  copper 
moleciHes  slowing  down  the 
solder  solvent  action  on  solder- 
ing iron  tips- 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


1"- 
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ACTIVITY  4:    RESUME  PREPARATION 

The  best  policy  for  resume  preparation  Is  the  KISS  Method  (Keep  I^t 
Simple  S^tupld)*    No  Offense! 

The  goal  of  a  resume  Is  to  present  a  one  page  highlight  of  your 
accomplishments  * 

We  will  complete  the  resume  by  compiling  several  formats* 

EMPLOYMENT  HISTORY  FORiMAT 
(Please  Complete) 

Job  Title:   

Employer *s  Name  &  Address:   

Prom:   

To:   

Duties:  .   


What  did  you  do  In  this  job  that  you  were  most  proud  of?: 


Job  Title:   

Employer's  Name  &  Address: 

From:   

To:   

Duties:   


What  did  you  do  In  this  job  that  you  were  most  proud  of?: 



ERIC 


< 

OUTLINE  OF  INSTRUCTION  ^ 

INSTRUCTOR  ACTIVITY. 

STUDENT  ACTIVITY 

-  fe.     Silver  «dded  to  solder' to  slow 
down  the  solder  washing  on 
silver  plated  nonsolcJerable  ' 
«  surfaces* 

> 

V 

♦ 

f.     Solder  commonly  used  -  alloy  of 
tin.  and  lead  withoutoSpeci^l 
additives,  ^  ^ 

(1)  -Most  common  alloys  are  60/4( 
and  6|/37. 

(21  Tin  lead  solder  alloy  - 
\  tin  content  percentage 
listed  first. 

* 

• 

li'4 

• 
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From;   

To;   

Name  of  School;   

Address  of  School;   

Type  of  Courses  Taken; 


From;   

To;   

Naine  of  School;   

Address  of  School;   

Type  of  Courses  Taken; 


From;   

To;   

Name  of  School;  _ 

Address  of  School; 


Type  of  Courses  Taken; 


miTI IN^  OF  INSTRUCTION 

2.     Effects  of  heating  and  cooling 
solder 


a.     Tin/lead  solder  alloys'  versus 
temperature. 


♦ 

(1)   At  361. degrees  F,  all 
sold^s  from  a  range  of 
15/85  to  95 '5  change 
from  a  solid  to  a  plastic 
state  except  one. 


(2)   Alloys  with  a  single  sharp 
melting  point  which  change 
di*:ectly  from  a'  solid  to  a 
liquid- with  no  plastic 
.    state  is  called  an  EUTECTIC 

alloy.    63/37  solder  is 
■   known  as  EUTECTIC  solder. 


'  9173-74P1 


INSTRUCTOR  ACTIVITY 


a/     Show  sH'ie  YXH-L2-S4 


STUDENT  ACTIVITY 


1-3-11 
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ACTIVITY  6:    REFERENCE  PERMISSION  LETTER 

The  objective  of  a  "reference  permission  letter"  is  to  get  permission 
to  use  someone*s  name  as  a  job  reference* 

When  choosing  people  whom  you  want  as  references,  consider  those  who 
have  worked  with  you  over  a  period  of  time,  especially  your  supervisors* 
Also  consider  people  from  your  ^'personal  contact  list/'  especially 
professionals  such  as  civic  leaders;  or  socially  prominent  leaders  in 
your  community,  but  exclude  credit  references* 

Also,  include  your  resume  with  the  reference  permission  letter* 


For  your  own  security  send  a  self  addressed,  pre-paid  postal  card 
with  your  letter  of  reference  permission*    The  return  of  the  postal 
card  to  you  will  let  you  know  the  person  is  willing  to  give  you  a 
positive  reference  if  contacted  by  an  employer* 

Reference  Permission  Letter  Format 


Your  address 

City,  State,  Zip  Code 

Date  of  Letter 

Name  of  Reference 
Address 

City,  State,  Zip  Code 
Dear   : 

Currently,  I  am  Involved  in  a  job  search*    I  am  seeking  a  

position* 

I  would  like  to  have  your  permission  to  use  your  name  as  a  reference* 
I  am  enclosing  a  self  addressed  postal  card  for  your  response* 

Your  cooperation  will  be  appreciated* 

Sincerely, 


Your  Name 


ERIC 


Enclosure 


OUTLINE  OF  INSTRUCTION 

(3)   Different  alloys  reach  full 
liquid  state  at  different 
temperatures* 


As  solder  Is  heated,  it  passes 
frpm  a  solid  state  through  a 

■f^rTastic and  into  a  liquid  state, 
with  the  exception  of  the 
eutectic  point  at  Which  there 

^  is  no^plastic  state. 


^  Most  critical  area-time- 
temperature  range  -  solder  is 
in  a  plastic  state. 


(1)  -PJIaStic  state  -  combination 
of  liquid  tin/lead  alloy 
with'  solid  pure  metal 
crystals  -  either  tin  or 
lead. 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


12 


ACTIVITY  7;    FOLLOW-tJP  LETTER 


The  follow-up  letter  is  a  Courtesy  that  just  might  get  you  the  job. 
The  objective  Is  to  thank  the  employer  and  reinforce  your  interest 
In  the  position. 

You  Can  follow-up  the  letter  with  a  call. 
Consider  the  following  dialogue  .  .  . 

"Mr.  or  Ms.  CBmployment  Manager^s  name  or  Intervlewer^s  na^e}» 

This  Is  (Your  Name).  I  had  an  interview  with  you  last  (day  or 
date}»  and  I  thought  I  would  call  to  see  how  things  are  Coming 
along." 


Follow-up  Letter 


Your  address 

Clty»  State»  Zip  Code 

Date  of  Letter 


Name  of  Interviewer 
Title 

Name  of  Company 
Address 

Clty»  State»  Zip  Code 


Dear   : 

Thank  you  for  the  opportunity  to  Interview  for  the  name  of  position 
position. 

I  am  very  interested  In  the  position  and  feel  Confident  that  I  will 
be  able  to  perform  the  duties  outlined. 

I  look  forward  to  hearing  from  you  very  soon. 


Sincerely^ 


Your  Name 


OUTLINE  OF  INSTRUCTION 


(2)    Euteitic  point  will  deter- 
mine whether  the  crystals 
are  pure  lead  of  pure  tin. 


(3)    Lead*rich  relation  to 

eutectic  point,  crystalline 
structure  pure  lead* 


(4)    Tin-rich  relation  to 

eutectic  point,  crystalline 
structure  pure  tin/ 


(5)   Ahy  physical  movement  of 
solder,  while  cooling 
through  plastic  state, 
will  permantently  damage 
intermolecular  crystalline 
structure  solder  alloy, 
.  resulting  in  fractured 
solder  connection, 


UMRUCTOR  ACTIVITY 


STUDENT  Ac/lto 


(5)    STRESS  this  point.. 


111 


LC 


96 

15.  Can  you  get  recommendation  from  your  former  employer? 

16.  What  have  you  learned  from  some  of  the  jobs  you  held? 

17.  What  were  your  duties? 

1 8.  How  many  time  were  you  late  on  your  last  job? 

19.  How  did  your  last  boss  rate  you  at  evaluation  time? 

20.  Have  ycu  ever  been  fired? 

AMBITION  AND  PLANS 

21.  What  do  you  feel  are  your  greatest  strengths? 


22.  Are  you  a  joiner  or  a  loner?  A  leader  or  a  follower?  A  committee  member  or 
an  executive? 


23.  What  job  In  our  company  would  you  choose  if  your  were  entirely  free  to  do 
so? 


24.  What  do  you  hope  to  be  doing  ten  years  from  now? 

25.  How  long  do  you  expect  to  work? 

26.  How  old  were  you  when  you  became  self-supporting? 

27.  Will  you  fight  to  get  ahead? 

28.  What  does  success  mean  to  you?  How  do  you  judge  it? 

Ill 
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OUTLINE  OF  INSTRUCTION 


6D/4D  solder  *  highly 
acceptable  for  electronic 
soldering  •  has  advantage  , 
of  forming  slightly 
stronger  joint  than  63/37 
solder..  60/40  polder  dis- 
advantage -  plastic  range 
is  ffom  361  to  370  degrees 
F  *  change  of  fractured 
solder  connections. 


Soldering  flux  - 


a.     Soldering  flux  types 


(1)   Chloride  (ACID.) 


Il2 


(2)  Organic 


9173-74P1 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


-3 


l!3 
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PERSONAL  AND  SHOCKERS 

4Z  How  does  your  husband/wife  feel  about  vt)ur  work  {career,  profession)? 

43.  Have  you  been  married  before? 

44.  What  arrangements  will  you  make  for  your  children? 

45.  Are  you  b  usy  this  evening? 

46.  Have  you  ever  been  treated  for  mental  illness? 


47.  What  do  people  think  about  you? 


48.  What  do  you  find  to  criticize  about  others? 


49.  Can  you  take  instruction  without  feeling  upset? 


50,  Have  you  ever  used  drugs?  How  much  do  you  drink? 


51,  Do  you  have  any  hobbies? 


BZ  How  do  you  spend  your  spare  time? 


53w  What  kind  of  people  do  you  enjoy  working  with? 


54.  Tell  me  about  your  weaknesses? 

NOTE;  Some  of  these  are  routine;  some  are  impertinent  and  are  designed  for 
shock  value.  Plan  how  to  respond  to  them  in  terms  of  your  own  values  (Cour- 
teously). 


ERLC 
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OUTLINE  OF  INSTRUCTION 

INSTRUCTOR  ACTIVITY 

STUDENT  ACTIVITY 

V 

4 

(3) 

Rosin/ resin 

- 

b.     Purpose  -  remove  surface  oxides 

(1) 

All  metals  oxidize  when 
exposed  to  air 

(2) 

Oxidation  causes  thin  film 
of  nonnitallc  oxide  to 
form  on  metal  surface 

* 

(3) 

Oxide  film  prevents  metal- 
to-metal  contact  necessary 
for  soldering 

'  115 
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ACTIViTYS:  DONTSOF  INTERVIEWING 
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Don't  be  a  comedian. 
Don't  exaggerate. 
Don't  take  over  the  conversation. 
Don't  try  to  hide  anything. 
Don't  interrupt 
Don't  stall. 
Don't  be  too  hasty. 
Dont  overdo  or  brag- 
Do  n't  softsoap. 

Don't  be  too  technical  (unless  requested)- 
Don't  be  evasive. 

Don't  try  to  g»ve  the  answer  you  think  the  interviewer  wants. 

Dont  make  negative  comments  about  previous  bosses  or  employers  (employment 

managers  react  negatively  to  those  kinds  of  comments). 
Don't  presume  the  question  —  let  the  interviewer  finish  the  question  before  you 

answer  it 

Dont  wear  sunglasses  In  the  interview. 


-THE  WORKING  CLASS 


OUTLINE  OF  INSTRUCTION 


(4)    Flux  chemically  breaks 
down  surface  oxides  loosen 
ing  film 


Flux  characteristics 


(1)   Chloride  fluxes  are 
Inorganic  salts  -  mst 
active  of  fluxes*  Effectivt 
on  all  conBK)n  metals  except 
aluminum  and  magnesium. 
Not  suitable  for  reliable 
electronic  soldering  - 
highly  corrosive  - 
electrically  conductive. 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


117 
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PERSONNEL 

ia  Who  would  I  be  working  with?  How  many  are  there?  My  immediate  supervisor? 
Associates  in  related  departments? 


14.  Could  you  describe  the  atmosphere  (feeling,  tone)  of  the  department?  How  do 
the  people  relate  to  one  another?  Do  they  tend  to  form  personal  relationships? 


15.  Do  you  ha\/e  suggestions  about  becoming  integrated  into  the  department? 

16.  What  problems  do  you  feef  I  will  have  adjusting  to  this  position? 

THE  DEPARTMENT 

17-  Does  the  company  have  any  long  range  plans  for  this  department? 

18.  What  new  projects  or  ventures  are  contemplated  in  the  near  future? 

19.  How  long  has  this  department  existed? 

20.  Where  does  this  department  fit  in  the  company's  organizational  plan? 

21.  Is  there  more  than  one  boss? 

22.  Who  makes  the  final  decision  on  hiring  for  this  position? 

ORIENTATION  AND/OR  TRAINING 

2a  Is  there  a  training  program  or  orientation  program  for  new  employees? 

24.  How  can  I  become  familiar  with  company  policies  and  etiquette? 


ERLC 
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OUTLINE  OF  INSTRUGTION 


(2)   Organic  fluxes  -  nearly  as 
active  as  inorganic  fluxes 
-  less  corrosive  -  easier 
to  remove  -  must  be 
completeljr  removed  to 
prevent  corrosion  - 
extremely  short  lifetime 
at  high  temperatures. 


(3)    Rosin  flux  -  ideally  suited 
electronic  soldering* 
Molecular  Structure  inert 
at  normal "temperatures, 
breaks  down  and  highly 
active  at  solderjjig 
temperatures.  Totally 
noncorrosive  except  "t 
soldering  temperatures* 
Non-conducting,  having  3.3 
X  10l5  (3,300  trillion) 
ohms  per  cubic  inch 
resistivity. 


ERLC 
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INSTRUCTOR  ACTIVITY 


1-3-17 


STUDENT  ACTIVITY 
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37,  How  do  you  feel  about  hiring  somebody  who  has  been  in  jail? 


38.  Does  the  company  have  any  policy  regarding  membership  in  the  Communist 
party? 


3d.  How  much  money  do  you  make? 


ERIC 
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OUTLINE  OF  INSTRUCTION 


d.     Soldering  flux  aids  forming 

intermetalllc  solder  bond  and  * 
improves  wetting  action. 


■  (1)    Lowers  existing  surface 
tension 


(2)  Wetting  action  aided  by 
floating  action  of  flux 
lossened  oxides  carried 
away  from  solder  path 


e.     Use  of  flux  a  NECESSITY 


f.     Flux  available  as  external  agent 
or  intergral  part  of  solder... 


ERIC 
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INSTRUCTOR  ACTIVITY 


(1)    Display  slide 
YXH  L2-S5 


e.     STRESS  this  point. 


STUDENT  ACTIVITY 


-3-18 
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ACTIVITY  12:  DRESS  FOR  THE  POSITION  YOU  WANT  -  MALE 


106 


Because  we  are  judged  by  our  appearances  (In  this  case  you  can  tell  a  book  by  its  covert), 
a  good  rule  to  follow  is  to  dress  for  the  position  you  want 

Remember  the^  basic  rules  when  job-seeking: 

—  Don't  let  a  girlfriend  or  wife  choose  your  clothing  unless 
she  is  a  wardrobe  engineer! 

—  Don't  be  Influenced  by  designer 

—  Don't  let  your  background  (social,  cuttural,  economic) 
choose  your  clothing. 

—  Don't  overdo  it  —  be  conservativa 


SUITS 

-  Choose  a  suit  wisely  (don't  be  cheap)  and  have  it  well  fitted. 

-  Buy  wool  or  polyester  and  wool  blend  because  they  look  better  and  last  longer. 

-  Choose  blues,  grays,  and  beiges  for  your  suit  color.  (Black  suggests  a  funeral) 

-  Solid  suits  are  best  but  pinstripes  are  fine  as  long  as  you  choose  wisely  and  avdd  the 
'  ganster  look/' 

-  Plaids  are  fine  if  they  are  subtle  and  businesslike. 

(Rule  of  thumb:   If  you  can  wear  your  plaid  suit  jacket  separately  as  a  sport  jacket; 
don't  buy  it)  * 


SHIRTS 

-  Shirts  should  be  cotton  or  cotton  and  polyester  blend.  Unfortunately,  cotton  vvrinkles 
tenribly  while  wash-and-wear  stays  neat. 

-  Never  wear  shiny  or  see-through  shirts, 

-  Choose  shirts  in  solid,  pale  blue  or  other  pastek 

-  Avoid  pink  or  lavender  shirts  —  they  have  negative  masculine  associations  (If  you're 
black,  these  colors  should  be  avoided  because  of  prejudicial  association). 

-  Never  wear  floral,  paisley,  or  picture  shirts  for  business. 

-  Long  sleeves  are  better  -  they  show  more  authority. 

-  No  pockets  on  shirts  is  better  but  one  plain  pocket  is  fine. 

-  Never  wear  a  shirt  with  pleats,  ruffles,  cowboy  yokes,  or  flashy  buttons. 


ERJC  .  THE  WORKING  CLASS  
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OUTLINE  OF  INSTRUCTJON 

g»     External  agent  flux  applied  by 
hand 

INSTRUCTOR  ACTIVITY- 

STUDENT  ACTIVITY 

♦ 

^  - 

♦ 

♦ 

* 

(1)   Range  from  thin  liquid  to 
heavy  paste 

71. 

* 

* 

(2)    Paste  flHJxes  contain  Zinc 
Chloride  as  acfci^tlng 
additive 

1 

(3)   Fluxes  containing  Zinc 
Chloride  should  never  be  , 
>  '    ^        -    used  in  high  reliability 
soldering  -  corrosive 

♦ 

h.     Host  electronics  solder  contain 
flux  as  integral  part  of  solder 

\ 

Oft 

O 

1 
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DRESS  FOR  THE  POSITION  YOU  WANT  -  FEMALE 


Frequently,  people  judge  you  by  the  way  you  dress.  A  rule  of  thumb  would  be  to  dress 
for  the  position  you  want,  not  the  position  you  have.  Consider  the  following  when  you 
are  ]ob*seeking: 

Here  are  four  basic  rules  to  follow: 

-  Don't  let  the  fashion  industry  influence  you  -  fads  are  outi 

-  Don't  view  yourself  as  a  sex  object  -  if  you  dress  sexy,  you're 
not  selling  your  brain. 

~  Don't  let  your  social  economic  background  influence  your  choice 
of  clothing. 

-  Don't  dress  in  pinstriped  pantsuite  -  don't  be  an  "imitation  man/' 
Now  for  some  pointers  that  help  you  dress  for  success: 

DONT: 

—  Wear  knit  polyester  suits. 

^  Wear  pants  when  dealing  with  men. 

—  Wear  designer  niasses. 

—  Wear  vests  witii  suits  —  it  accentuates  the  bustline. 

—  Wear  pinks,  purples,  or  tight  greens  —  you  want  to  look  businesslike  not  girlish. 

—  Wear  a  lot  of  make-up  —  no  eyeliner  and  little  or  no  eye  shadow  and  clear  nail  polish. 

—  Wear  jewelry  you'd  wear  at  nightima 


DO: 

—  Dress  like  you  are  applying  for  the  job  one  or  two  steps  higher  than  the  one  for  which 
you  are  interviewing. 

—  Wear  a  skirted  suit  (no  vest)  in  wool,  tweed,  or  linen. 

—  Wear  these  color  suits:  navy  blue,  gray,  camel,  dark  maroon,  beige,  black  with  white, 
light  blue  or  other  contrasting  color  blouse. 

—  Wear  skirt  slightly  below  the  knee. 

—  Wear  upper-middle  class  clothing.  (Cross^shop  in  most  expensive  shop  and  compare 
quality  with  shop  in  your  price  ranga  Once  you've  found  quality  item  for  more  reason- 
able price,  that's  your  choice.) 

—  Wear  plain  pumps  —  no  high  heels  with  open  toe  or  heel. 

—  Wear  neutral  colored  pantyhose  (skin  colored). 

—  Carry  an  attache  case,  if  possible,  or  a  good  leather  purse. 

—  Shop  carefully  fo.*'  greatest  mileage  -  cheapness  doesn't  payl 


See  J.  T.  Molloy's  The  Woman*s  Dress  For  Success  Book  for  more  Information. 
 THE  WORKING  CLASS 


OUTLINE  OF  INSTllUCTlON 


{!)    Flux  core, 


,(2)   Standard  flux  sizes 

specified  in  Federal  Spec 
QQ-S-571E 


(3)    Flux  content  measured  in 
percentage  by  volurtie*  for 
a  given  core  type*  Remains 
constant  percentage 
regardless  of  solder  gauge- 


i.     External  flux  use  with  flux-core 
solder  highly  recommended 


External  flux  recommended  in 
HIL-S-45743C 


INSTRUCTOR  ACTIVITY 


(1)    Display  Slide 
YXH-L2-S6 


(3)  EMPHASIZE 


1-3-20 


125 


STUDENT  ACTIVITY  ^ 


110 


If  person  indicates  there  are  no  openings: 

"May  I  call  you  back  in  two  weeks  to  see  if  you  have  any  openings?" 


"Can  you  suggest  another  company  that  would  have  openings? 
"Thank  you  for  your  time  and  interest" 


If  you  sent  an  introductory  letter  and  resume  to  the  employment  manager,  you  might 
use  the  following  dialogue: 


"Good  morning  (afternoon)  Mr.  or  Mrs.  (employment  mrinager's  name). 
My  name  is  (  ),  and  I  recently  ^nt  you  a  letter  and  resume* 

My  purpose  in  calling  today  is  to  see  if  t  can  arrange  for  an  interview  with 
you.  t  would  like  todiscussemployment  possibilities  at  (company  name) 
in  person  with  you." 


If  the  person  indicates  there  are  no  openings,  ask  the  questions  on  future  openings  and  othar 
possible  employers. 


,  THF  WORKING  CLASfi 


OUTLIKE  OF  INSTRUCTION 

(1)   Kexter  Solder  Co.  #1544  mt\ 
#104  thinner 


(2)   Alpha  Metals,  #711  with  #412 
thinner 


k.     Special  forms  and  shapes  of 
solder  avaHable 


(1)    Solder  preforms  apply 
precise  ap»ounts  on 
repetitive  basis. 


9175- 76P1  12G 

erIc 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


s 


(1)   Display  slide 
YXH-L2-S7 


1-3-21 
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ACTIVITY  15:  PERSONAL  DATA  CARD 


FRONT 


REFERENCES 


Phon*. 


Addr«». 


Phon*  


Name  . 


_2IP  Cod«_ 
Ptton*  


.ZIP  Cod* . 


WORK  EXPERIENCE 


Company, 


Supefvfsor'i)  Namt_ 


Company. 


SuP«rviw'f  Nam* . 


How  Long  €mplov«d_ 


BACK 


EDUCATtDN 


Grede  School . 
High  School - 


Voc*  Training. 


Other  Tmfnina. 


GAAtlV  THJ3  GAftO  XH  VOUV* 

GODDLUCKI 

RAGC/^AAG 


PERSONAL  DATA 


P4th»r^  Nam* . 


MotWiNam*. 


-Phone- 


Socfal  Sacurity  No* 
Dat*  of  Birth  


'^DU  NEVER  GET  A 
SECOND  CHANCE  TO  MAKE 
AFIRSTiMPRESSIONI" 


ERIC 


PERSONAL  DATA  CARDS  -  This  pocket-size  card  serves  as  a  source  of  ready  information 
vital  to  correctly  and  thoroughly  completing  application  forms. 


i  ;: 


THE  WORKING  CLASS 


OUTLINE  OF  INSTRUCTI ON 


(2)   Used  in  production  when 
not  accessable  by  hand 
(sealed  cans). 


(3)   Special  forms  quite 
..  expensive  -  not  normally 
needed 


(4).  Preforms  available  In 
flux-core  and  solid 
solder 


1.     Specifications  for  fluxes  and 
flux-cored  solders 


(1)    Federal  Spec  0-F-506-B 


Q  9175-76P1 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY  d» 
in 


3-"  12,9 
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ACTIVITY  1:  APPLICATION  COMPLETION 


Application  forms  offer  job  hunters  a  lot  of  frustration.  They  are  important  to  employers 
and  usually  you  will  have  to  complete  them  before  you  get  an  interview.  Keep  the  follow- 
ing tips  in  mind  when  you  have  to  fill  one  out* 


1.  When  you  fill  out  an  application,  always  type  or  print  neatly,  and  try  not  to  erase. 

2.  Never  fill  them  out  in  an  hurry,  and  always  try  to  fill  them  out  at  home  (if  possible). 
If  you  aren't  allowed  to,  come  prepared  with  names,  dates,  etc.,  which  will  be  re- 
quired. 

3.  tf  the  salary  objective  is  requested  on  a  form,  you  should  generally  leave  it  blank- 
Also,  you  can  indicate  "Negotiable",  which  means  you  are  wilting  to  discuss  the  salary. 

4.  If  an  application  requests  school  or  college  grades  and  you  ware  near  the  bottom  of 
your  class,  be  sure  to  emphasize  part-time  jobs  or  other  activities  while  in  school 

5^  When  fitting  in  work  experience  sections,  do  not  teave  blanks,  in  other  words,  make 
sure  you  account  for  all  the  past  years  that  you  have  or  have  not  worked  (use  dates). 

6.  Always  stress  your  positive  points,  without  lying  or  e^caggerating.  Don't  "overdo" 
the  application  or  try  to  write  too  much. 

1.  References  are  very  important  —  you'll  usually  need  at  least  three.  Be  sure  to  spell 
names  correctly;  list  their  occupation  or  position;  their  address;  and  phone  number. 

8.  Fill  out  the  entire  application.  If  you  leave  parts  blank  the  application  may  be  dis* 
carded. 

9.  Don't  retum  your  application  by  mail,  go  in  person!  The  mait  Is  less  personal,  slower, 
and  there  is  no  chance  to  talk  to  the  people  who  may  hire  you. 


Even  though  you  may  possess  the  skills  necessary  to  get  the  job  of  your  choice,  it  Is  a 
well-known  fact  that  75%  of  d\  applicants  are  "screened  out"  by  employment  application 
forms  alona  If  you  do  not  have  the  ability  to  properly  complete  such  a  paper,  you  will 
invariably  be  among  the  75%  screened  out 

No  matter  what  method  of  job  application,  most  large  businesses  and  industrial  concerns 
require  applicants  for  positions  to  fill  out  application  blanks.  If  you  apply  by  tetter,  you 
may  receive  an  application  blank  by  mail  with  the  request  that  you  fill  it  out  and  return  it. 


ERLC  , 

MM  THE  WORKING  CLASS  — ,  ^ 


\ 


OUTLINE  OF  INSTRUCTION 


(2)  .MIL-S-6872A 


(3)  MIL-F-14256C-1 


(4)  MIL-F-20329A 


4,     Intermetallic  bond  and  wetting 
acticwi 


a.   ■  Solder  does  not  act  as  adhesive 
or  glue 


i 


130 


O  .  9175-76P1 


INSTRUCTOR  ACTIVITY 


4,     Display  slid'e 
YXH-L2-S8 


1-3-23 


STUDENT  ACTIVITY 


131 


116 


WORDS  AND  PHRASES  TO  KNOW 


There  are  many  words  and  phrases  on  an  application  blank.  Some  may  be  new  to  you. 
Here's  what  they  mean; 

NAME:  LAST  FIRST  MIDDLE 

Your  last  name  is  sometimes  called  "surname"  and  is  your  family  name  -  like  Molloy, 
Eldred,  DeVore,  Your  first  name  is  the  name  you  were  given  by  your  parents  —  tike  John, 
Harold,  or  Charies.  Your  middle  name  js  exactly  that,  the  one  in  the  middle  —  like  John 
Patrick  Molloy* 

PERMANENT  ADDRESS: 
The  place  where  you  usually  live* 


PREVIOUS  ADDRESS: 

The  last  place  you  lived  before  you  moved  to  your  present  address. 


MARITALSTATUS: 

Are  your  married?         Single?         Divorced?        Widowed?  Separated? 
NOTE:  You  do  not  have  to  answer  this  question  if  you  so  choose. 


NOTIFY  IN  CASE  OF  EMERGENCY  or  NEXT  OF  KIN: 

Name  and  address  and  telephone  number  of  someone  your  employer  can  call  in  case  you  get 
hurt  or  sick  on  the  job.  This  Is  usually  your  husband,  wife,  or  parent(s). 


SPOUSE'S  NAME: 

Your  spouse  is  your  husband  or  wife* 


NO,  OF  DEPENDENTS: 

This  question  means  how  many  other  people  depend  on  you  to  pay  for  their  support 


DISABILITIES  or  PHYSICAL  DEFECTS: 

Any  handicap  or  physical  problem  which  might  make  it  hard  for  you  to  do  certain  kinds  of 
work,  such  as  "trick  knee"  or  "bad  back"  (If  you  have  a  disability,  be  sure  you  talk  to  a 
Vocations  Rehabilitation  Counselor  about  how  to  present  this  disability  to  an  employer.) 


THE  WORKING  CLASS 


OUTLINE  OF  INSTRUCTION 


Solder  forms  internietallic  bond 
with  solderable  metals  -  NOT  by 
fusion  or  welding,  . 


Internietallic  bond  formed  is 
solvent  or  solution  action. 


(1)  Plastic  m^lts  at  high 
^  temperatures  but  will 
"^""d4solve/at  room  temperature 

whefn-ijfaced  In  solvent  like 

acetone. 


(2)  Dissolving  action  forms 
intermetallic  bond  with 
solderable  metals* 


^  9177"78P,1 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


eft 


1-3-24 
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HAVE  YOU  EVER  BEEN  BONDED? 

Many  employers  ask  you  to  be  bonded,  particularly  if  you  are  going  to  handle  money.  This 
means  that  the  bonding  company  gives  insurance,  in  a  way,  that  you  are  honest.  If  you  have 
been  bonded  in  the  past,  it  is  in  your  favor  If  you  were  not  considered  honest,  the  bonding 
company  would  not  have  taken  a  chance  on  you. 

PERSONAL  REFERENCES: 

If  you  looked  up  and  wrote  down  the  names,  addresses,  and  telephone  numbers  of  three  (3) 
people  who  know  you  and  will  speak  well  of  you,  now  you  copy  these  on  the  application 
blank.  This  saves  time.  You  don't  have  to  look  up  these  names  over  and  over  again  in  the 
telephone  book.  (They  are  also  on  your  Resume  which  you  completed  in  Lesson  Plan  F; 
Activity  3.  You  should  have  a  copy  of  your  Resume  with  you  at  the  time  you  fill  out  an 
application.) 


EMPLOYMENT  RECORD: 

All  the  jobs  you  have  had*  F ;  sure  to  put  down  part-time  jobs.  Get  this  list  together  and 
wrhe  it  down.  {You  did  this  in  Lesson  Plan  E,)  Then  just  copy  it  on  the  application  form. 
You  list  your  most  recent  job  first,  then  work  backwards  from  that.  For  each  job,  you  will 
probably  be  asked  to  give  some  of  the  following  information: 

FROM -TO:  Dates  employed. 

KIND  OF  BUSfNESS:  What  kind  of  company  you  worked  for. 
JOBTITLEi;  Nameof  thejobyou  had, 

DUTIES:  Usually  there  is  not  enough  space  to  list  your  duties  on  your  last  job*  Just 
put  down  what  you  did  and  keep  rt  as  short  as  possible. 

SALARY;  START  — END:  What  you  earned  when  you  began  the  job  and  what  you 
were  earning  when  you  left  the  job. 

REASON  FOR  LEAVING:  This  is  very  important.  Sometimes  reasons  are  long  and 
complicated*  So  try  to  find  a  few  words  that  sum  up  the  situation  such  as 
"resigned",  "temporary  job",  or  "back  to  school"*  If  you  were  fired,  you 
can  say  "left  with  the  agreement  of  the  employer"* 


COMPENSATfON  CLAIM: 

Did  you  ever  get  money  for  an  injury  you  got  on-the-job? 

GIVE  DETAILS  OR  GIVE  PARTICULARS:  Tell  what  happened,  where,  when,  why, 
and  how* 


POSITION  DESIRED: 

Type  of  work  you  are  applying  for* 


/  :>;j 

— — THE  WORKING  CLASS 


4 


oOti !ne  of  instruction 


(3) 


Bond  formed  by  so>lder  is  a 
completely  new  a1,1oy  (solder 
In  solution  with  the  metals 
being  soldered)*  ^ 


(4) 


Connection  a  single  complett^ 
piece  of  metal  consisting 
of  at  least  three  separate 
alloys,    {base  metdiv 
base  metal  ^nd  solder  and 
solder)  ^ 


Wetting  Action  -  degree  of 
ease  and  completeness  solder 
spreads  over  surface  of  the 
jtnetal  being  soldered. 


e. 


Completeness  of  wetting  action 
measured  by  tangent  angle 
"dihedral  angle  of  wetting" 


^  9177- 


78P1 


134 


INSTRUCTOR  ACTIVITY 


EMPHASIZE 


e.     Draw  wetting  action 
angle  on  chalkboard. 


STUDENT  ACTIVITY 


9  «0 


1-3-25 
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% 

WHATTO  DO  ABOUT  A  BAD  RECORD 


120 


Many  people  get  "into  trouble"  at  some  time  in  life  —  most  of  all  when  they  are  young. 
Maybe  they  do^'t  do  well  in  school  and  get  poor  marks.  Maybe  they  get  into  trouble  with 
the  law.  Maybe  they  do  other  foolish  things  they  are  sorry  about  later 

Maybe  these  things  happened  to  you.  Maybe  they  happened  only  once.  Maybe  they  hap* 
pened  when  you  were  very  y"oung.  It  is  true  that  some  employers  might  stitl  hold  these 
things  against  you.  There  are  other  employers  who  will  try  to  understand  and  give  you 
another  chance.  But  remember,  employers  have  ways  of  finding  out 

If  you  have  done  better  since  you  got  into  trouble,  or  if  you  plan  to  do  better  from  now  on, 
say  so  on  your  application  blank.  Your  employer  might  see  that  you  are  honest  and  that 
you  sincerely  want  to  do  a  good  job. 


Remember  —  if  you  have  a  police  record  and  do  not  admit  it,  the  employer  may  find  out 
later  on.  When  that  happens,  you  could  lose  your  job. 


If  the  offense  was  a  juvenile  offense,  you  may  put  a  question  mark  {?}  in  that  blank  because 
you  technically  cannot  be  arrested  for  a  juvenile  offense  and  ^e  blank  does  state  "arrested" 
(Please  see  your  communications  instructor  for  assistance  in  answering  these  types  of 
questions). 


_  THE  WORKING  CLASS 


OUTLINE  OF  INSTRUCTION 


(1)   Small  angl3  indicates 
through  complete  wetting 


(2)   Large  angle  formed  by 

sphere, or  bubble  indicates 
poor  wettijig 


f .     Wetting  action  is  prime 
indication  of  quality  and 
■  reliability  of  solder  joint... 


Effect  of  metallic  plating  on  solder 
joints 


a.  Purpose 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


CO 
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APPLICATION  FOB  EMPLOYMENT 


EASE  PRINT  PLAINLY} 


Date. 


< 

O 

to 

c: 


Name. 


Social  Securitv 
Number 


#40  «  StaCCt 


Phone 
Numb«r. 


;n  <:     of  emeroencv  nolifv  Name  

HeigM  Ft  In- 

Weighs  Lbt- 


-Address. 


_  Phone  Nt>.- 


tnterests . 


Po^iUon  apphad  for 


PaV 

-Expected  S- 


*-H■ 
in 


O 


Qp^rt  lima  nights 
My  available  hours  for  pari  time  work  IMondav  through  Fridav^  Sf*  from- 
Hcrvv  v^ere  ^  ou  referred  to  this  companV^      Q  CompanV  emplOvee 


D  Pari  time  davs 


Qothsr  (specify  L 


SHIFT    □  First 

Q  Swiom* 
Q  Third 


Qstateemplovment  office  Q)Nftvvspaper  ad  (spectfv  newspaper). 

What  factory  or  office  equipment  can  vou  operate  ProficientW?  

Ever  appded  to  or  been  emploved  by  this  compenv?  If  so,  when?  


Prior  U  S.  OovernmenI  secuntv  clearance  QVes    Qno       Level  of  cteiratKa. 


Names  of  relative*  employed  bv  shis  company .  

Circle  lASt 
Vear  completed 

High  School 
12  3  4 

College 
1  234 

Type  of 
School 

Name  and  address  of  School 

Courses  Majored  in 

Craduate? 

Date  last 
attended 

High  School 

College 

Business  or 
Trade  School 

Corresp.  Or 
Night  School  _ 

o 
< 

Q 


> 


Have  vou  ever  been  in  U.S.  Military  Service?^ 
Date  active  duty  started  


.Branch  of  U,^.  service 


Was  the  discharge  other  than  dishonorable? 


□  Ves  DNo 


X 
-J 

Oi 


Number  ol  davs  lost  from  work  during 
past  12  months  becauM  of  illness  


Do  vou  vwr 
-Classes?  


Have  you  ever  apptiad  for  or  received  anv  state 
Workman's  Compemation  or  DisabilitV  Paymenis?. 
Have  you  been  hcnpitalited  m  the  past 
6  mor»ths'   


Are  vou 

_coior-blirtd?  

If  ves, 
_Please  explain. 

Jfve*, 
_When?  


Ar^j  you  rtght 
-or  left  handed?^ 


Have  yoiJ  ever  been  found  guiuv 
ol  a  ieiony?  


-If  veJ,  Date. 


,  For  what?- 


Is  your  wife  (huibard) 
presently  employed?  


Jf  ves,  at 
.what  comPanV- 


Wife  tHusband'sJ  first 
_Name  


ERJC 


lr«k  Corporatiort  is  an  equal  opportunity  emptOyf^r  that  does  not  discriminate  because  of  age^.  color,  creeds  race,  or  sex 

7 


OUUINE  OF  .INSTRUCTION' 


(1)   Protects  metal  -  prevents 
oxidation 


(a) 


Prevention  of  oxidatior 
keeps  base  metal  dean 
and  highly  solderable 


Gold  one  of  best 
platings  -  lov^est  of 
electromotive  series 
of  elements*  Quite 
porous »  however, 
thus  applied  in 
relatively  thick  layer 


(2)  Plating  applied  to  componeni 
leads  made  of  nonsolderable 
metal 


INSTRUCTOR  ACTIVITY 


STUDENT' ACTIVITY 
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EMPLOYMENT  HISTORY 

(RECORD  U.S,  MtLITARV  SERVICE  AS  A  POSlTtONI 


L»it  bclow  ihe  names  of  J"  ^cur  lormer  cfnpWea 
beginning  wtth  the  moit  recent: 

a»  Emplov^^s  najne 

h.  Addrcis 


1. 


Kind  of  Busirvess 


Ttme  Employed 


From 


Ma 


To 


Ma  Yr, 


Job  Tttle  and  Duiies 


Starting 
Pay 


Finol 
Pay 


Roijsons  (or  Leaving 


Indicate  by  number 


any  of  Uie  abwe  employee  you  do  not  with  us  to  contact 


^Aif  It  igtt  t<k  tdviit  j:cor^j'^«  ^^ih  PublM:  Lj^  91  SOB  iKjt  irt  (HOceMin^  vour  jppKjtiM  toi  em^MOV^ent  wt  mtv  rtquttt  jrt  uwtiitgjitvt  coniumr  r*ix>rl  whieh  mjy  lACiude  intoi 

m^liOn  ji  tfr  your  ehj;j£tt^  9rn^'>i  I'puUiiOn.  otnonJt  chjrfctertitiei  «(VJ  modt  Imftg  (JoOn  iwitteA  itoutit  bv  vou  l'lrtl^ln  i  fvJ»nit)i*  (c^t  Jlltr  v^j  fuvj  rcetived  iMt  nOhcCi  *ddit*onj( 
irtlOrrmtton  ji  to  t^fl  rtJivre  Hntf  icO)K  of  itie  lepOfi*  it  Ont  i  tt<^vtue<i,  aiM  IX  0fOti<Hd  to  you 

I  Juih^itt  hnvniifjfcOn  Qt  Jii  turememi  eoniJmvd  heiem  ^4  !>■  it^^ttjittf  ihji  rn«irL-pf«tntaiion  pr  omaiton  of  <kii  cjned  ttt*  ■!  ctviv  lof  ddfrtrttii    i  untftrttirtt*  iMi  *rtv  tmo^Ovmenf 
tmiAf  itom  rhii  JtifH'CJ'  on  i-i^tx  noi  tmolv  jAv  cjniOctuii  f*"ir  v^mh  ^  ui^i-ti  rtherwtt*  ip«Cri*c«Tiy  t4f«ed  uDOft 

Aa  Jppi-uni  tQr  trr^m^rrtt'}  mtt*  *  ^Ai*fl  r^a*<i  *tt  tnU^ti  len  vvtrt       4i  Ovti  On  dtt  vy^it*  iht  eomifiiitifrner  0(  protkditUrt  mty  tf^wn    Ad  («0<d"  wih  reioeci  10  «fi  lAttu^rv 
ttttuvt  10  DfiOf  Jfivkii  ei  ftiniiti  eovn  ttH>titin<ti  or  eoiT«.ci^>iif    An  ^pOirCini  ibr  tnipiAvm«ni  wifh  i  tttted  record  un       wih  fhv  eonuniii'OM'  0'  PfdUii*0A  itijv  vttwtt  'no  ttcord 


APPLICANT  SHOULD  NOT  WRITE  BELOW  THIS  LINE 


Date. 


Signature. 


JobTitle 


Grade 


nat«                   Dept.  No. 

C(ock  No. 

Startir^g  D  jte 

Bfrih  Dat& 

REFERENCES  Give  refi»rentes  (not  former  employers  or  reiattvetl  Mav       contact  these  references^  Qves  Qno 


a  Name  . 


OccuPdtron  ^- 


Strpet  and  Number 
C»(V  ^nd  S(.iK'  


Civnpanv 


Referifnco  Ch*»cks  M  }tif* 
Bv  Wnum 


Oaie 


ERiC" 


0ccu|)3ti0n 


St***iM  anH  Numb*;' 
CrlV  d'VJ  S(uu^  


Oc  ru^^jiioii 


  ytrflet  and  Ngmbe*. 

CiX\  jnd  Slat**  _ 


OUTLINE  OF  INSTRUCTION 


(a)   Nonsolderable  metals 
used  to  obtain  special 
strength*  flexibility 
and  thermal  expansion 
characteristics 


(b)   Leads  are  plated  with 
solderable  nietal 


(c)   Do  not  damage  or 
remove  plating  from 
base  metal 


b.     Effects  of  plating  on  inter 
metallic  bond 


INSTRUCTOR  ACTIVITY 


(c)  STRESS 


be     Display  slide 
XYH-L2-S9 
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STUDENT  ACTIVITY 


EQUCATIOK 


eoi^  Cation 

namC  of  school  attCndco 

NO.  OF  VC 

VCS    Of^  NO 

DtMnt^b  AND 

M  AJOf% 

OftAOC  *CMOOL 

V    u    u    u  u 

X  X  X  X  X 

HIGH  SCHOOL 

Y  Y  Y  Y  Y 
A  A  A  A  A 

C  OLL  etjC 

U  y  MILITARY  SERVICE  RECORD 


BRANCH  OF  »ERVICC 

ACTJVeoUTVOAtU 

TVf>C  OF  OISCHARGC 

MiLlTARV    JOd  A&&IONMCNT 

HJOtftST  n  ANK  aTT  AINCO 

NAMES  OF  RELATIVES  AKQ  rRIEHQS  NOW  WORKING  fOR  THE  COMPANY 


NAME 

whCrc  CmplovCdt 

N  AMK 

WHCnR  CM^LOVCOT 

GIVE  THREE  PERSQNA;l  CHARACTER  REFERENCES  OTHER  THAN  RELATIVES  OR  PREVIOUS  EMPLOYERS 


ADDRESS 

OCCUPATION 

MAVt  VOUCVCAOCEhCONViCTCO  O*  a  FECONVt 

IN  CASE  OF  ACCIOENT  NOTIFY 

mamc 

AOOfte» 

TCLpCf>HONC 

COMM£HT«Oft  AOOITiONaL  INFOAMATIOHi 


As  a  part  of  otir  pracedlir«  for  processing  voor  emplovment  Application  an  invettftfatrvo  rtfpOrt  bv  aconnjvner  reporting  agency  may  t>e  made  ^vherebV  information 
h  obtdined  through  personal  interviews  with  thu'd  parties*  such  as  famllv  members*  bosiness  assoctates*  finarictal  eootcas^  frierxfs^  neighbors  or  others  with  whom 
vou  are  acqoointed.  This  Inqolrv  Includes  information  as  to  vour  charactar,  genaral  reputation,  pervonal  ctiaracteristics,  and  tnotAts  of  livmg,  «vhichever  may  bo 
appikabJe  You  have  the  right  to  nruhe  a  writtan  request  withm  a  reasonable  period  of  time  for  a  complete  and  accurate  disclosure  of  additional  inlorrnatM^n 
concernir>g  the  riattire  and  scope  of  |he  investigotloni.  If  tuch  a  report,  in  vvhote  or  in  part,  results  in  denial  of  employmenl,  written  noltftcation  will  be  m^a 
advising  the  name  and  address  of  the  appropriate  reporting  agertcy* 

I  outhorlM  ony  prvvloo*  «mptay«r«,  educotlofidl  ln«t1tutlon»r  ^fkI  chornetgr  r*f«r«nC««  llMvd  ohov*  la  rvlvaav  background  Informotloa  *°  SCM  Cwporotion* 

I  vnd«r«tond  tuy  vmplorment  with  SCM  C«rpofot!on  li  conditioned  vpoo  tha  «tot«m«nt>  In  thti  applfcotlon  bvlng  truo  to  tha  b*«t  of  my  knowUdg*  end  upon  ««curing 
o  lldaltty  bom!  ond  pairing  d  <nedlcol  oicomlnotlon  both  of  whkh  mv«t  b«  fottafoctory  to  tho  Compony,  I  ogroo  that  \i  I  ahotl  foil  to  jotUfy  ony  of  th«««  conJittoni 
of  «mplayni»iit,  my  vmploynieiit  iholl  b«  «vbt«et  to  termination  try  th«  Company*  ond  I  do  li«r«by  wolva  ony  right*  I  moy  hov«  to  companfotJon  from  SCM  Cwporotlon 
ioyond  th«  dot*  whan  my  aorvkai  ora  tarfnlnotadn. 


**-e  or  A^fCANt 


OUTLINE  OF  INSTRUCTION 


(1)    Platings  forpj  physical 

attachment  with  base  metal, 
not  a  metallic  alloy. 


(2)   Soldering  to  plating  metal 
alone  is  unsatisfactory  - 
no  true  .interraetallic  bond 
established. 


(3)    Remove  plating  from  area 
to  be  soldered* 


(a)   Use  rubberized 

abrasive  if  plating 
is  soft  like  gold* 


Q        9177-78P1  142 
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INSTRUCTOR  ACTIVITY 


.1-3-29 


STUDENT  ACTIVITY 


113 


List  emptoyment  history*  Begin  wHH  last  or  current  position  an6  vuork  back  to  least  recent  position). 


Present  or  Last  Emptoyer 

Area  Code  *  Tei.  No. 

May  we  contact  yoor  present  employer  at 

tfiistime?      □  Yes     □  No 

Address 

Nature  or  Business 

Supervisor 

Starting  Date 

Ending  Date 

Starting  Salary 

Ending  Safary 

JobTitle(s)  and  Description  of  Dutres 


Reason  (s)  for  Leaving 


Which  duties  would  you  ha^e  preferred  to  ha^e  done  more  of  ? 


Which  duties  would  you  have  preferred  to  have  done  less  of  ? 


Ernpioyed  By 


Area  Code 


Tel.  No. 


Address 


Nature  of  Business 


Supervisor 


Starting  Date 


Ending  Date 


Starting  Safary 


Ending  Salary 


Job  Title  |s)  and  Description  of  Duties 


Reason  fs)  for  Leaving 


Which  duties  would  you  have  preferred  to  have  done  rnore  of? 


Which  duties  would  you  have  preferred  to  have  dona  less  of  ? 


Employed  By 

Area  Code              Tel,  No. 

Address 

Nature  oF  Business 

Supervisor 

Startmg  Date 

Ending  Date 

Starting  Salary 

Ending  Salary 

Job  Title(s)  and  Descr»ptior\  of  Dutjes 


O    (5)  For  Leaving 


OUTLINE  OF  INSTRUCTION 


(b)   May  be  done  by  tinning 
heavily,  then  remove 
solder  and  plating* 
Heat  is  prime  con- 
sideration using  this 
method. 


(4)   Another  method  of  obtaining 
intermetallic  bond  on 

^     plated  surfaces  -  apply 
sufficient  heat  for  solvent 
action  -  penetrates  through 
plating  and  forms,  an  alloy 
with  base  metal ^ 


(a)   Does  not  work  well 
^  with  heavy  plating 
'  metals  -  slow  Solvent 
action 


INSTRUCTOR  ACTIVITY 


/ 


-30 


STUDENT  ACTIVITY 


f 


ADOITIONAl  INFORMATION 

Please  state  snv  additional  ^r^Formation  whtch  you  feeJ  would  be  helpful  to  us  in  cor^sidering  your  application  with  >^tna* 
{Do  not  hit  any  miomatron  the  nature  oi  whtch  wouttf  indicate  yom  rece^  aeed^  cdor,  nattonat  ongtn  or  ancestry,} 


\  understand  that  enploynient  by  ^tna  Lif«  & 
Casudity  is  conditional  up^  satisfactory  com- 
pletion of  a  pre-employment  investigatjcn  and 
medical  review  as  required  by  the  company, 

I  certify  that  all  the  information  I  have  given  in 
this  application  is  accurate  and  conH>lete* 


SiQned. 


COMPANY  EMPLOYMENT  RECORD 

For  >^tna  Use  Only 


Starting 
Date 

D  apart  m«nt 

Salary 

Data  of 
^irat  Salary 
Review 

CiMa 

Category 

Schedtiled 
Hours 

Intv* 

'6' 
ERIC 


THE  >€TNA  CASUAITV  AND  SURETY  COMJ»ANV 
HAnrfOAD^  CONNECTICUT  04116 


THE  3TAN0AR0  FIME  INSUMANCE  COMPANV 


OUTLINE  OF  INSTRUCTION 


(b)   May  cause  solder  bond 
to  lose  strength  or 
become  bir^ittle 


(S)    Best  solution  to  plating 
problems  ^  manufacturers 
starting  to  hot  dip  base 
metals  in  solder  rather 
than  electroplating  them^ 


(a)   Coating  forms  actual 
intermetallic  bond 
with  base  metal  rather 
tharv  physical  coating 


\ 


(b)   Coating  easy  to 
solder  tocf 


9179-80P1 
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INSTRUCTOR  ACTIVITY 


(5) 


Only  necessary  for 
technlcans  to  be 
aware  of  its  purpose 
and  effects. 


STUDENT  ACTIVITY 


1-3-31 


U7 


CH&CK  THE  HIOHEST 
GRADE  COMPLETED 

HIGH  SCHOOL  €QUCIU^ 

□l     02    Ds    04    Dl    02    Ds  04 

GRADUATE 

□  i    □  2   0  3  Da 

HIGH  SCHOOL 

SCHOOL  NAM€ 

SCHOOL  LOCATION 

COURSE  TAKEN 

COMPLETION  OATE 

UNOERGRAOUATE  SCHOOL  . 


UNDERGRADUATE  SCHOOLS  ATTENDED 

LOCATION 

Dates  attended 

MAJOR 

MINOR 

FROM 

TO 

k 

DEGRE&ISJ  EARNED 

CLASS  STANDING 

grade  point  av 

MAJOR: 

ERAGE 

OVERALL: 

LIST  OFFICES,  HONORS  AND  EXTRACURRICULAR  ACTIVITIES 


r  


GRAOUATEWORK  * 

MAJOR 

UNIVERSITY 

LOCATION 

HOURS  Credit 

DATES  ATTENDED 
FROM 

TD 

DEGREE  EARNED 

OTHER  EDUCATION 

LIST  SEMINARS.  SPECIAL  COURSES.  ETC> 



LIST  THREE  PERSONS  WHO  ARE  FAMILIAR  WITH  YOUR  ^O 


NAME 

AOORESS 

 T»  

OCCUPATION 

NAME 

ADDRESS 

♦ 

OCCUPATtON 

NAM& 

ADDRESS 

OCCUPATION 

HAVE  VOU  EVER  WORKED  FOR 

SCM  CORPORATION  dEFORET                    fH  YES 

0  NO 

IF  YES.  SHOW  DATES*  PLACE  AND  LAST  POSITION 

HOW  WERE  VOU  REFERRED  TO  SCM  CORPORATlONr 

--L4^  

o   

pi^lp-iRSONAL  FRtENDS  IN  OUR  EMPLOY 

OUTLINE  OF.  INSTRUCTION 


t  (c)   Method  still  only  at 
manufacturing  level 


c.     Determining  if  plating  harmful 
or  advantageous" to  connections 


(1)   Only  two  platings,  other 
than  hot'dip  solder  commonlj 
^  used  nn  ^reas  to  be  sobered 


(a)   Gold  or  silver 


.{b)   Other  , plating  used 
but  in  rare  instances 
or  in  areas  not  to 
be  soldered 


148 


* 


INSTRUCTOR  ACTIVITY 


3-32 


STUDENT  ACTIVITY 


1-19 


/   

eMPLOYMeNT  HfSTOttV 

POStTtON  4  -  COMPAMV  NAMfc  ANDAtJDHESS 

DATES  {priDM 

-T0> 

MONTHLV  EARMtNCS 

REASON  FOR  LEAVING 

fOSlTfON  &  ~  COmpaMV  name   and  ADOBE55 

DATES  (FROM 

-  T0> 

MONTkLV  EAftNtNGS 

REASON  FOR  LEAVING 

MeOJCAL  HISTORY 


HEIGHT 


WEIGHT 


OATE  OF  LASTP^lVSlCAL  feXAMlNATlOM 


REASOM  FOR  LAST     .YStCAL  EXAMINATION 


LIST  ILLN.  ^jtS  OR  ACCIDENTS  VOU  HAVE  HAO  IN  THE  PAST  5  vEaRS 


LIST  ANV  PHVSiCAL  OEFECTS 


HA^^c    M  EvER  BEEN  DENIED  LiFE  JNSURANCE> 
[~)  VES       Q  NO 


IF  VES.  WHV? 


ARMED  FORCES  MUtTARY  HISTORY    ■   -  ^^-c% 


ACTIVE  OUTV  DATES 

TVPE  OF  OISCHARGC 

BRANCH  OF  SERVICE 

HIGHEST  RANK  ATTAINED 

SELECTIVE  SERVICE  CLASSIFICATION 

RESERVE  CATECORV 

What  MEMBERSHIPS  00  vOU  HAVE  IN  BUSINESS.  PROFESSIONAL  ORG ANiZATJONS  OR  SOCrETlESP 


LIST  ANV  hOBBjES  THAT  YOU  HAVE 


HAVE  vOU  EVER  BEE 
A  FELONV? 


Iff 


NVICTEOOF 

D  NO 


vES 


iF  vES.  Explain 


WHAT  ARE  vOUft  MAjOR  OU ALi F ^CATiOnS  f  OR  THE  POSITION  FOR  WH^CH  vOU  ARE  APPUVING? 


SALARV  REOUIREMEnTS 


OATE  AVAILABLE 


In  miVmj  Ihts  a|>plit«tion  ^qt  ednployment  it  i&  underMood  thaf  »n  jni(*itiB3tive  r*pOrl  by  o  tonium*r  repotting  agency  may  b«  made  v«h«raby 
tnformation  t&  oblotn«<l  Xhta^^h  perlon^l  interviews  wtth  third  l>3rii«&H  such  ai  itmiiy  m«mb«n.  business  aiiociaies.  ftnanttai  lourcei.  Irtend^. 
nstshton  or  oltien  wilh  whom  you  are  aci)09inted  Thts  Inciutry  tncludes  mfotmaUOn  as  to  yOur  charstttr*  SanerM  reputation*  pMional  character 
iitici,  »nd  mode  of  hvjng*  whichever  may  be  applicable  VOu  ha^e  me  rtC^^t  to  make  a  wnttvn  request  v^tttiin  a  retkionable  penod  ol  trm«  for  a  complete 
and  accurate  di«clo&ur«  of  iddittonal  mformation  concerntnS  th«  nalu*e  «nd  scope  Of  Ihe  mvettt^alion  \f  iuth  a  report,  tn  whole  or  tn  p»ri.  re^ulU 
>n  dental  ol  employment,  wrihtn  nottfication  w*H  be  made  adirt&infl  Ihe  mme  and  address  of  Iho  alJpropnate  rep<>rt*fig  ageficy 

I  understand  my  empTOyment  with  SCM  Cr^#pOratiOn  n  conditioned  upon  :he  stalemenis  tn  th*«  appficatton  bemA  true  to  the  bait  ol  my  linowlodgo.  and 
upon  teconng  a  fidelity  bond  and  pamnfl  a  medical  eiamtnation,  both  of  *h*ch  must  be  latpSfactory  to  the  company  I  aj^ree  thai  il  I  shAll  ta*«  to 
tattsfy  any  of  tneie  conditiOni  Ol  employment,  my  employment  «ha1i  be  subject  10  te^xntnatp^^n  by  th^  company  ^nd  I  du  hereby  wa»va  any  nZhti  I 
may  have  to  compensation  beyond  lh«  date  where  my  lervtcel  ar«  so  tetmirt^tetl 

I  alio  agraa  that  tf  I  am  employed  by  SCM  Corporation  on  a  salary  basii  tne  employment  contract  period  will  be  tho  period  for  whtcti  I  «rn  Pa»d 
but  tn  no  e*ent  snail  b4  longer  than  onenjif  mooth,  and  that  th*s  appiicahon  snaJJ  be  a  part  of  my  emphyrv 


T  '^^'^'  mBOf  APPLICANT 

ERiC 


TT 


ymeni  contract 
OATE 


OUTLIKE  OF  INSTRUCTION 

If 

(2)   Silver  -  primarily  on 
terminals  and  connector ^ 
pins 


ERLC 


loO 

9179-80P1 


(a)   Shape  and  accessibility 
make  plating  removal 
impractical  -  solder- 
ing  done  with  plating 
intact 


(b)   Silver  wets  and  alloys 
well  with  solder  - 
does  not  detract  from 
joint  strength 


(3)   Gold  -  most  common  plating 
used  in  electronic 
circuitry 


INSTRUCTOR  ACTIVITY 


1-3-33 


STUDENT  ACTIVITY 


EDUCATION 


MAMC  Off  SCHOOL   AT  T  O^O 


NO, OP  Ans 
ATT£nOCD 


YCS    Ol^  tJO 


DCG^CB  anO 
MAJOR 


graoc  school 


X  X  X  XX 


HlQH  SCHOOL 


XX  X  X  X 


COCL  £ 


U,  S.  MILITARY  SERVICE  RECORD 


SfTANCH  OF  SCRvtCC 

ACTfvcoutv  DAT^^s 

TYPC  OP  OlSCriARGC 

MILITARY    jOd  ASSlGtJM£Nf 

HIOH^St  rank AtTAtN^tO 

ncs^^RV£  CAT^^QQ(tv 

NAMES  DF  RELATIV*ES  AND  FRIEKDS  KDW  WDRKING  FDR  THE  COMPANY 


V4H£RE:  £MP^UOYCOr 

HAMC 

v^Hcne  cviPLOYCOt 

GIVE  THREE  PERSONAL  CHARACTER  REFERENCES  OTHER  THAK  RELATIVES  OR  PREVIOUS  EMPLOYERS 


t4AME 

AOORESS 

OCCUPATIOH 

IN  CASE  OF  ACCIDENT  KOTIFY 

NAME 

aodres^ 

COMMCMt^Ofl  AODftLONAL  iN^OAMAttON. 


As  >  part  of  our  prC0Hfut«  for  processing  your  employment  «ppl  teat  ton  «n  Itivettigalive  rcrporl  by  ^  consumer  reporting  agency  ifuy  be  nrtade  wh^treby  tnformaiton 
jsobrdined  through  personal  intervJew)  with  third  parties,  »jch  as  family  members,  business  associates^  financial  sourcei^  friends,  neighbors  or  others  wjth  whom 
,  you  ate  acQuatntcd  Thii  irxjuiry  includes  information  as  to  ycut  character,  geneta)  reputation,  personal  characteristics,  end  mode  of  hving,  whichever  may  t>e 
applica'  Voo  have  the  right  to  make  a  vvritten  request  within  a  reasonable  perrOd  of  time  for  a  complete  and  accurate  disclonire  of  additional  information 
concerning  Th«  nature  and  scope  of  the  ir>vesti9atior>,  |f  such  e  report^  in  vvhole  or  in  part^  resuJts  in  der>ial  of  omp)oymer>t,  written  notificatjor>  will  be  m^de 
advisir>g  the  name  and  address  of  the  ^appropriate  reporting  agency, 

I  outh«f1i«  ony  prvvlaus  vmpleyvri,  vdweaMonttl  Initttutlons,  and  chorocttr  r«t«r«nc««  liil«d  obov*  fo  rtlvcii*  b^ekgrotfnd  tnlormdtton  to  5CM  Corporotton, 

i  (Md«r«l«nd  my  vmpioymvnt  with  5CM  Cefporotlon  ti  cendltton«d  upon  th«  etntvmvnN  In  fKl«  oppllcQtlOn  bvlitg  tru*  to  th«  b*it  of  my  knowtvdgo  <»nd  upon  locurtng 
0  ltdvllty  bortd  ond  paiSlng  a  mdlcal  tHOmlnqtlon  bvth  of  whkh  muit  b«  latUfocto^y  to  th«  Company,  I  ogto*  riiot  If  I  iholl  foil  to  totlity  ony  of  th«««  cond titans 
of  «mp(oym«ni,  my  omploymtnt  tfioll  b«  iubi«ct  to  NrmlnOtlon  by  ffi«  Comoctny^  ond  I  do  h«r«by  wolv*  ony  ffght*  I  tnoy  hdvo  to  componiotlon  from  SCM  Coiporotlon 
V/     ^«  ^otm  wfion  fny  itrvlcoi  ot«  itrmtnqtod,  1  ^ 

ERIC 

IICnAtUAE  Of  A»^tCANt  I  ^^-^^ 


\ 


OmilNE  OF  INSTRUCTION 

(4)   Gold  plating  may  be  very 
harmful  or  very  advantageou: 


(a) 


Advantaged  when  used 
on  nonsolderable 
leads  If  component 
lead  can  not  be  solderdd 
without  solderable  golc 
plating 


(b) 


Normally  harmful  on 
printed  circuit  runs, 
pads  and  eyelets  - 
detracts  from  joint 
reliability 


(5) 


Several  detrimental  effects 
caused  by  gold  present  in 
solder  connections  in 
quantities  greater  than  5% 
by  weight 
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INSTRUCTOR  ACTIVITY 


(a) 


Tell .students  to  make 
certain  care  must  be 
kept  to  keep  plating 
on  component  leads, 
int'act... 


STUDENT  ACTIVITY 


153 


1-3-34 
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Blank  21  A-  Description  of  Work  -  Be  sure  to  review  carefully  the  qualifications  indicated 
on  the  job  announcement  and  parallel  your  experience  with  the  requirements 
listed. 


Volunteer  experience  can  be  used;  however,  make  sure  the  experience  gained 
from  the  volunteer  work  is  related  to  the  position  yoj  are  seeking.  Example: 
You  are  applying  for  a  bookkeeper  position  and  you  volunteered  as  the  treas* 
urer  for  the  PXA.  This  could  be  considered  related  experience. 


Description  of  work  for  previous  professional  experience  should  include 
phrases  similar  to")  was  responsible  for.  .  ." 


Description  of  work  for  previous  clerical  experience  shojld  include  phrases 
such  as: 

—  60  wpm 

—  received  data  and  established  log 

—  transcribed  from  dictaphone  technical  reports 

—  maintained  and  revised  files 

—  edited  correspondence  and  reports  for  spelling 
and  puncuation 

—  reviewed  outgoing  correspondence  for  accuracy 

made  travel  arrangements  and  prepared  expense  voucher 

—  kept  staff  time  sheet 

—  received  telephone  messages  and  visitors 

—  worked  with  team  of  50  persons 


Important  things  to  remember: 

-  Make  sure  items  listed  are  related  to  position  you  are  seeking. 

—  Make  sure  information  provided  parallels  the  qualifications  requested* 

Also,  when  the  job  announcement  requests  education  or  equivalent  combinations  -  if  you 
don't  have  the  exact  combination  requested  —  apply  anyway.  There  is  flexibility  in  this 
area. 


Blank  22  -  Related  volunteer  experience  can  be  used  such  as  president  of  P.T.A.  (Public 
Speaking)* 


Blank  23  -  A.    If  you  are  currently  enrolled  in  college  or  high  school,  indicate  the  year 
yoj  expect  to  get  a  degree  or  diploma. 


D.  &     List  courses  taken  in  your  major  field  of  study. 


F.  List  your  goal  and  what  you  hope  to  accomplish. 


G.  Be  sure  to  list  related  seminars  and  correspondence  courses. 

ERJC  J  \i 

 -  .  THE  WORKING  CLASS 


OUTLINE  OF  INSTRUCTION 


(a)    Reduces  solder- bond 
strength 


(bj   Pull  separation 
strengths  measured 
between  cooper  wire 
soldered  to  gold 
plated  copper  run; 
copper  wire  soldered 
to  unplated  copper 
run 


(c)   Bond  with  gold  present 
only  little  over  half 
strength  of  bond  with 
no  gold 


(d)    Loss  of  strength  due  t< 
gold  alloyed  with 
solder.    Solder  with 
gold  dispersed  through 
becomes  weaker  part  of 
bond. 


INSTRUCTOR  ACTIVITY 


STUDFNT  ACTIVITY 


(a)   Display  Slide 
YXH-L2-S10 


15; 


1-3-35 


r 

125 

ACTIVITY  4:  FEDERAL  APPLICATION  -  To  Be  Completed 


ERIC 


V   THE  WORKING  CLASS 


OUTLIKE  OF  INSTRUCTIPK 

TepMalcing  and  measuring  pull 
test 


(a)   Bond  with  no  gold 
present  separates  at 
thinnest  point. 


(b)   Bond  containing  gold 
separates  at  surface 
of  copper  run  where 
heaviest  concentra- 
tion of  gold  is  present 


(7)  Gold  is  detrimental  - 
causes  solder  bond  to 
become  brittle 


15(> 
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INSTRUCTOR  ACTIVITY 

(6)'  Display  slide 

YXH-L2-sn.  Note 
point  solder  bond 
separates  in  each 
case 


STUDENT  ACTIVITY  ^ 


i57 


1-3-36 


ITEM  21  EXPERIENCE 


rreM21.  EXPERIENC£-(Contlnwd) 


«  Aftow  suf hcieni  time  to  MM  tnthesa  eApdndnCd  blocks  cardlully  and 
comploiefy  A  large  part  ot  your  quaUlicahons  rating  depends 
upon  a  thorough  ddscnphonol  your  dxperidnCd  and employmsnl 
hislory 

«  l(  you  tail  to  give  complete  details,  you  may  delay  consideraHon  ol 
youf  Statement.  Vojr  de^tcnPtion  ot  cuttes  may  be  venliad  wHh 
former  employert^ 

«  If  you  supervise  or  have  supervised  oiher  employees,  be  surd  to 
indicate  Ihe  number  antf  ktnd  {and  grades,  if  Federal  Govern* 
ment)  ot  employees  supervised,  and  describe  your  duties  as  a 
supervisor  under  DescnpltOn  ot  Work 

•  volunteer  EMperience— Vou  may  receive  credil  forPerltnent  reh* 
gtous.  ctvic.  wetlare.  service  antf  orgamiahonai  work  performed 
witrv  or  without  compensation  Show  the  actual  amount  of  lime 
spent  tn  such  work  {lor  eMempte.  average  rvours  per  week  or 
month)  Complete  a]}  the  Items  iusl  as  you  would  for  a  compensa* 
ble  posilion. 

«  Use  separate  blocks  if  your  duties,  responsibilitias.  or  salary  have 
Changed  materially  wmle  ^orkmgt  lor  the  same  employer.  Treat 
each  such  chenge  as  a  separate  position 
NDTE—EMpefience  gamed  f^ore  lhan  t5  years  ago  may  be  sum- 
marized in  One  block  if  Jt  IS  not  pertinent  lo  Ihe  type  of  posilion  you 
appfied  tor. 

«  Include  your  mililary  or  merchant  manre  service  ii*  separate 
btocks  in  iis  separaleorderenddescribemajordutyassignmenls. 

«  Indicate  in  each  block  of  Hem  2l  the  name  under  which  you  were 
employed  if  it  was  ditlerent  from  the  name  In  Item  6  of  mis  state- 
ment. Show  former  name  In  parentheses  after  "Oescriplion  of 
duties  en<f  accomplishments  in  your  work/* 

«  Indicete  periods  of  unemployment  exceeding  three  months  and 
your  address  atthet  time  on  Ihe  last  line  olthe  preceding  eMparn 
ence  block. 

«  Slock  A— Describe  your  present  position  in  this  block.  Indicaie  if 
you  are  now  unemployed  or  if  you  have  never  been  employed. 

«  Blocks  8  and  C— Describe  i^i  brockStho  position  you  held  lust  be^ 
fore  your  present  position  ar>d  continue  to  work  backwards  using 
block  C. 

*  Enter  Ihe  average  number  of  hours  per  weekyouworkJf  you  work 
pan  timei  indicate  the  everage  number  of  hours  per  week  you 
work 

«  Description  of  work—Descnbe  each  ]0b  briehy*  including  re- 
quired skills  and  abifilies.  Describe  any  specialties  and  speciaf 
assignmanls.  your  authorily  and  responsibility,  your  relalion- 
Ships  to  olhers,  your  accomplishments,  and  any  other  factors 
which  help  to  descrit>e  the  iob. 

e  It  your  jobcontainseMpenence  in  more  than  onetype  of  work  (for 
eMampta.  carpenlry  end  pamling,  or  personnel  and  budget)  esti- 
mate and  indicate  Irve  approximate  percenlage  ol  time  spent  in 
each  lype  ol  work.  Piece  Ihepercontages  in  parentheses  altheend 
ol  the  description  of  work. 

«  If  you  need  additional  expenence  blocks 
—Use  Standard  Form  l7t*A,  ContinualiOn  Sheet,  or 
—A  plain  sheel  of  paper  apprOMimalely  6  by  lO'y^inChes  in  size.  Be 
Sure  to  include  all  of  the  information  reQuested  in  item  2f. 

If  you  nesd  additional  space  lo  describe  a  position  held 
—Continue  in  Item  35.  Space  lor  detaiied  answers,  or      ^  ^  .  , 
-^Continue  on  a  pfarn  sheel  ol  paper  X  '  / 


«  Identily  each  plain  sheel  ol  paper  used  by  showing  your  name, 
birth  date*  examination  or  position  titla  and  the  block  under  Item 
21  from  which  Ihe  description  is  continued. 

«  Attach  ail  supplemental  sheets  lo  the  lop  ot  page  3. 

ITEMS  32  0nd  33.  RELATIVES  EMPLOYED 
BY  THE  UNfTEO  STATES  GOVERNMENT 

«  A  Federet official  (civilian  or  military)  may  not  appoint  any  of  his  or 
her  relatives  or  recommend  them  tor  employment  m  his  or  her 
agency,  and  a  relalive  who ts  appointed  In  violation  of  thisreslric* 
tion  cannot  be  paid.  Thus  it  is  necessary  to  haveinformation  about 
your  relatives  who  are  working  for  the  Goverr^ment.  tn  Nsting  re)^* 
live(s)  in  answer  to  question  32  include:  falher;  mother;  son; 
daughter  brolher:  sistar;  uncle;  aunt;  first  cousin:  nephew:  nieca; 
tKisband;  wife:  father^inJaw.  mother^inHaw:  son^inHaw:  daughter^ 
in-law;  brotfier^nHaw;  sister*in*taw:  stepfat?\er;  stepmother;  step* 
son;  stepdaughler*  stapbrottier;  stepslstar:  tialt  brothar;  and  halt 
sister. 

«  OueshOn  33is  r>eeded  because  of  restrictions  tn  making  a  career 
or  careermen  dittonal  sppointmentintbecompetitiveservicewhen 
a  person  is  not  er^title<l  to  veteran  preference  and  Iwo  or  more 
members  of  his  or  her  family  are  already  serving  In  tlnecompeti* 
trve  service  under  a  career  or  ceneer^condltional  appoinlmi^it. 

CERTIFICATION 

«  Be  carelul  lhat  you  have  answered  all  questions  on  your  Slate* 
ment  correctly  and  considered  all  slatements  f^lly  so  lhal  your 
eligibility  can  be  decided  on  alt  Ihe  facts.  Read  Ihe  cerltficalion 
carefully  before  you  srgn  and  date  your  Slatemenit. 

«  Sign  your  name  in  ink. 

«  Use  One  given  name*  intUat  or  initials,  and  last  name. 

PRIVACY  ACT  INFOnMATtON 

The  U.S.  Civil  Service  Commission  is  authorized  to  rate  eppllcants 
fOrFederatjobsunderseclions  t302*330t.  and3304of  Tjlie5of  the 
U  S.Code  Weneedthe  mformalionyou  put  on  this  form  to  see  how 
well  your  educalion  and  work  skills  fit  you  tor  a  Federal  |0b.  We  also 
need  information  on  matters  such  as  citizenship  and  military  ser* 
vice  to  see  whelher  you  are  alfected  by  laws  we  must  follow  in  de* 
ciding  wno  may  be  employed  by  the  Federal  Government.  We  can* 
nol  give  you  a  rating*  which  Is  the  first  step  toward  getling  a  job.  il 
you  do  nol  answer  these  queshons. 

We  must  have  your  Social  Securlly  Number  (SSN)  to  keep  your  rec- 
ords siraigtil  because  other  peopfe  may  have  Ihe  i  me  name  and 
birthdate  TtieSSNhasbeenusedlokeePrecords^'  cct943.when 
Executive  Order  9397  asked  agencies  to  do  so.  Tr  i  Civil  Service 
Commission  may  also  use  your  SSN  to  make  requesis  for  informa- 
tion aboul  you  Irom  employers*  schools*  banks*  and  olhers  who 
know  you*  but  onty  where  thai  is  ellowed  by  law  The  inlormation 
we  collect  by  using  your  SSN  will  be  used  tor  employmeni  pur* 
poses  and  also  tor  studios  and  slatislics  thai  wjII  no;  identify  you 

Inlormalron  we  have  aboul  you  may  also  be  given  to  Federal  Stale* 
and  local  agencies  tor  checking  on  law  violalions  or  olher  lawful 
purposes.  We  may  also  notify  your  school  placemeni  oflice  it  you 
aro  sel8cled  for  a  Federal  jOb. 


PLCA3I  OHTACH  TH(S  IHSTftUCHOH  SHEET  CEFORIE  3UBtttTTIN0  fOUtt  STATEMENT 


OUTLINE  OF  INSTRUCTION 


(a^)"'Srnt1e  bond  highly 
undesi rabl e.  Subject 
to  cracking  under 
stress  due  to  thermal 
expansion  and  con- 
tracti  on  * 


(b)   Srittleness  caused  by 
porous  nature  of  gold 


(c)   Visual  indication  - 
rough  "frosty"  solder 
connection 


(8)   Gold  on  solder  bond 

decreases  wetting  action 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


00 
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159 


Personal  Qualifications  Statemer:! 

ln>imetk>'u         compJ«clng  lotm 


OMM*  NO.S0-R0397 


City 

Stait 

8  BirDiPlace  {City  4  St$Te.  Cf  foretgn  comry) 

9  Buih^2t^iMcnVt,dAyYM0 

10  Social  Securtlv  Number 

1  KtnO  ol  posfiiorT(roib)  you  are  filing  tor  (or  um  AftdmmtKrotsrtaounctif>^f}t} 


2  Opiions  lor  wDich  you  wish  lo  be  cons^Oered  Uttttmm  ih9  ennot/ncmMt} 


3.  Horne  phone 
ArttCodt  1^ 


5  Preferred  nils  £rnfrJiro/M> 


4  Work  phone 


Other  J351  names  ever  used  (6  ; M«f(^y?J 


Name/^asr.AVsr.AIW/«) 


Streei  adifr^ssor  PFO  no  {inc/utfe  ^^artmenr  y?o..  i/aMy; 


11.  If  you  have  ever  betn  employed  by  ihe  Federal  GovemmenI  as  a  crviiian.  give  your 
htgoest  graife*  ctassificttion  series,  and  lob  tnte. 


Dates  of  service  in  thai  grade  iMontn.  a^y,  t/tdytar) 
From  To 


12.  If  you  currently  have  an  apprication  on  tile  vvith  the  Civil  Service  Commissi  on  lor 
pomlment  lo  a  Federal  position,  (a)  rtsi  ttve  name  ol  the  area  otiice  mamtaimng  your 
application,  (b)  the  position  for  which  you  liled.  ar>d  (ft ipproprtni^}  (c)  the  date  ol 
your  oouct  ol  tm^i  <d)  your  tdenttlication  rtumber.  and  (e)  your  rating. 


11  Lowesipay  Of  giade  you  will  accept 


per 


OH 


GRADE 


When  will  you  be  avaik 
able  lor  worK^  (Montft 


IS  Are  you  available  lor  temporary  emptayment  tasimg. 

Mcce;?f3nce  or  ttUs^}  otjttn^  x  L«5  than  1  monih^ . 
porary  e/npfoy/nenf  wif/  tior 

artiecf  your  tQftttdmtm  for  B  1  io<  months^  

oihera;?poin1menfij  C  5to  tZmonihs? 


rts 

HO 

■ — 

res 


NO 


DO  NOT  WRITE  IN  THIS  Bl  OCK 

FOR  US£  OF  EXAMINING  OFFtCE  ONtY 


Material 
Stibmitied 
Reium«d 


Entered  register 


Notations: 


Form  reviewed. 
Form  approved' 


Option 


imtials  and  date 


Grade 


Earned 
flaiing 


Prelerence 


□ 

Uc. 


SPoints 
(Tent-} 


Comp.  Ois 


j-J  Oiher 


lOPOmIs 
Q  Oisar 


□ 


Oemg 
tnvesti- 
galid 


Aug. 
Rating 


TKrS  SPACE  FOA  USE  OF  ArfMiTlH  OmCEA  fiNLT 
Preference  has  been  verihed  through  pfoot  that  ihesepartUon 
was  under  honorable  conditions*  and  other  proof  as  requind. 

n  ^^'"^  rn  compensate  Oisab  p*]  10*P0int  Other 
Signature  and  title 


Agency 


Data 


t6i.  Are  you  interested  fn  being  considered  for  employnttni  by; 

A.  Staie  and  local  government  agenaes?  

8.  Congressional  and  other  public  offices'^  

C  Pubtfcinternatronlforganiz^tOnsT  


rc£hO 


IT  Vfherewittyouacceptatob 
A.  In  the  Washington.  0.C  Melropoittan  a^taT . 

e.  Outside iheSOUniledstates^  

C.  Anyplace  in  the  United  Slates?  

0  Onlyjnfjp«/^ATCefr/y|" 


IS  Indicate  your  avutabdity  lor  overnigIA  (tavel. 

A.  Notava'itabtelorovemightirave)   

8.  1  to  5  ni^ts  per  month   

C.  Gto  10  nights  per  month   

0  llor  morenightspermonth  


ia  Are  you  available  tor  pm-t^ma  pos^ 
t]ons  (hmr  f^a/)  40  ttom  per  wwk) 
oHetinQ: 


A.  20or1ewer  hours  per  w^h?  , 
e  21to3thoursperweel(? 
C.  32  to  39 hours  per  weeh^ 


20  Veteran  Prelerence,  Answer  all  pans  t1  a  part  does  not  apply  to  you.  answer  "HO". 

A  Have  you  ever  served  on  active  duty  m  the  Untted  States  military  serviceT  (Drdud^  toun  of  acffve  d^ry  for  training  in  fkt^n  or  N^tioa^  GosriO 
B  Have  you  aver  been  dischargedtromlhearmed  services  under  other  than  honorabfd  conditions^  ^Toumayom/rertyiych  titidiMfgectiAngedtohoncrat>!9  0f 

gentraf  by  a  flfjctofje  f^avjtw  Board  or  stmttar  authority.)   

jrVES'.givedetailsinilemaS. 

C  Do  yOlt  claim  SpDInI  prelerence  based  on  active  cftity  in  the  armed  forces'^  

II  "YES'  you  will  t^required  to  lurnish  records  to  support  your  claim  at  the  time  you  are  appointed. 

0  Ooyouciaim  lopointprelereoce^  

II  "YES",  Check  itie  type  of  preleienco  claimed  and  complete  and  attach  Standard  Form  15.  ^Clam  tor  10  Point  Veteran  Preference  ",  together  with  tht;  pioot 
requested  in  that  term 

Tvpeomeler^nc.  Qa^Sr  O'P-^^  Qm^i.)  Q^,. 


HO 

E  List  dates,  branch,  and  sertatnumbef  of  all  active  service  {enter  "N/A'^r  not  appficab/e| 
Fiom  To  Bianchol  Service 


Senal  or  Seivico  Number 


O     1m£  ^£T>t*%Al  COV£nNM£NT  JS  AM  £OUAL  OPPORTUNITY  £MPkOnf£ft 


tTtMO* 


\SJ3  US.  a^ll  Strvlci  Coinmleeton 


flllTLTWF  OF  TW^TRlirTlflW 

(a)   Very  high  dihedral 
angle  of  wetting 

TW^TRliriflR  flriTUTTV 

^  1  UUCK  1   IVl,  I  i  V  X  I  T 

(b)    Reduces  spread  area 
of  applied  solder 

V 

*  * 

(9)    Due  to  detrimental  effects 
of  gold  on  solder  connec- 
tions -  necessary  to  remove 
gold  plating  from  connectior 
areas  whenever  possible, 
before  soldering 

"6.     Characteristics  and  fabrication  - 
qual ity  solder  joint 

/ 

a.     Physical  appearance 

160 


27  Ar«yoiid;>tit«r>o^  :ii«Uh.iM}Siami 


HQ?£  A I  }PTtiChMiit  iUfif^  ^inor  AKess^niy       you  c^^ot  tw  ^PpOMilM  ThefiAlutfOf  m«  convicbiM*  or  l^mi^inahovtr^ona^  (toccur/eddimpomni  Gtvoaiilhelictitoihal 

28  Wthin theiaiKiveyea/ihjve yog b»f>hfc4irom ^lOOfOf any f«asoa?  ^  *  .  *  .  .........  ....„h... 

29  WfUitf>     last  fWft  yearf  hav<  you  Qtiit  a  jo&  att«i  Miitg  nolitted  ihat  you  wtHiH  b«  r^.J^  .  .   

itvDttranSAtf  To28o«39at>ovt«$  gfvt<|»tati$innem3S  Si>»w iht i>am« arn) a^dreii  f^ncMff/ypCo^inf  c^niiJoytr*  appioifmalttfait.  aAOie;i»nt  u)»chcv«  This  in* 
loimation  ihouutdgfet  «rjthyouranwerti*tltc4n  21  bptf^Mice 

30  A  Have  yiMtvtf  been  wwicttd  iaHMt4c4'tttt«(at  or  a^eyttu  ntmuMcf  chatgesfor  inir  fir«aimi  ot  ex^ 

tmp/tiortfntfltoftw^ytinofttiit  .     

9  Oufingthepist  iev«fty«afsryav«yotil>t«ocorvicte<f  impfisoA*d.<if>protat)on<if  pa(Ot«4M^lorlt(t«dcoltatefal.o/tf«y4unowurM)efchv^ 

ciutf*tfii>A  above'' ...  .   .  ...h...  .  .  .  ....^  ...   *   .  ,  .  ..^    ....  ^ 

NOTE  W^tn aniv(ttift9  A  ana 9  above  youmay  tmtt  Ititfaffic  lines  toi  ttMyoi»pa]4ahneo1t5oOa«ittu.tl}»?)r<^  14thbtr\hdiy  wlKliwultftailiyad^ 

|u<licait4  ja  a  tiwenie  court  or  ut^der  a  youth  oittrt^tt  law.  (31  any  convtciion  iht  leconf  d  which     Mtft  ejptinged  ufd*r  FMerai  of  Statt  ij«r*  and  (^1  ^(V  coitviction  $qi  aitde 

un^ti  \t\t  ftdtiii  YouD>Cor«ectMniAcf  or  sirmiaiSiait  auiftoiity 
3T  W;iite  irt  tbe  m*liia*v  uAnce  were  y^u  ever  c«Av«eied  by  a  gentrat  cou(t'marl*ar*  

tfyoui  aniwert«  30^.306.  i}r  31  (i -yES\fiArt  tf«tail»MtMem  35  Show  for  tach  otienu  (l)dm(2]div$e:(3)place;(i)cMrt:ar)d(S|actionUken. 


32  OoniheUniltOStaiHGovem^t^l  eflraiofy  in acivrban cap^.ty  or  aiaiztembctetlheAr^ Forcuar^y  rttaUve q( ywrs 

iictitif  MitrtiCttM  iftwU  ,  

33  00  y w  hvt  w»in.  or  wiihtA  th«  pait  X2  mor^thi  hwe  you  Uvt4  with,  any  d  th«e  itialivea  who  are  emphyad  ki  aciviitin  ca»city7   

It  yoi;r  aniw«r  to  32  ti'YES'.  gtve  tn  ittm  3Sfor  svth  r«tai4v«s.  li)  nanrt.  (2|  prtseM  addieis  ifOCivUing  ZiF  Ooat>.  (3)  reiahiMtsr>i)^  (4)  tftparlnwiL  agency,  «f  branch  of  IM  «rm*tf 
loicei 

»  your  m^tt  1ft  3S  tt"TfB"  also  gtva  ihc  kifld  of  appogitrnKil  hrid  by  Ihe  riiaitveta)  y w  Itvt  wrh  or  h tva  livtd  wiih  wiihtt)lh»Paii  Tgrnonffg^  


34  Do  vovTKwJ^  or  do  yov  nay«  p«otf ing.  appli^aitoi)  lor  tehrefoervt  Of  rttainir  pay«  p*fl«Jork.or  othHCornpttt^ 

aromeolstrvicif    , 

Hyaurar>iw«fto34nnfES*.  fltve  deiarii  in  rim  3S   


your  Stai»fli«fti  caru>ot  bo  procttsed  imtl  yoo  havt  aoswired  all  qimtiorn,  lncludir>g  ilsma  V  Ibroupli  34  abova^  B«  turt  you  htvo  pluad  an  "X'lo  tita  laH  ol  BtW 
ffliAarf  ^  Hbovo.*iih»riftth*-YErorW(olumr» 


Spact  (or  detailed  «niM«ri  Indtcatailem  number  to  v^mch  the  aniwera  appty 


Hi;;tortipac«(ir«;uwid.  i»9«f^ihe«l3  0i  paper  approximatflyOtouiittiuoaaihiipagiL  vvmaontKhih«4tyoaroain»»b4nh<iAtt*anda;inQuncotnenlo;poiiiionii|ia.  Attach  all  the e»  to  ihti 
Stattnuit  et  iivf  top  of  pa^o  1 


ATTENTION  —  THIS  STATEMENT  MUST  BE  SIGNED 

A  talsA  answer  to  any  Questlotr  In  Uili  Statwwtt  may  be  grouiids  lor  not  emptoylng  yni,  or  Itr  dlsmbslng  you  art»f  ym  togin  work,  and  may  be  punHhaUe  by  rino  or  im^ 
prisonmwit  (U.S.  Code.  Title  18,  Saction  1001).  ATI  t})e  Jjirormatlon  you  glv*  will  be  cwuldored  [n  rwlewlng  your  Statemenl 

AUTKonrnr  FOR  nEtEAsg  of  iNFonwATiott 

I  have  oornploted  m  Statenwnl  vrllh  the  knouMQe  and  undacUndIno  that  any  or  all  Items  contained  heretn  may  be  sut)|Dct  to  InvestlQatlon  prescribed  by  law  or  Pr^l- 
dentfai  directive  «nd  I  ms«nt  to  m  relajisc  d  bif ormatlon  concerrJog  my  capacity  and  fltjteo  by  employers,  edticatlcnal  Institutions,  law  entorwienl  agencies,  and  mher 
Individual!  and  ageiKl^  to  duty  aocreditod  IrrvftstloatDn.  P^rsonnet  Suiting  spedallsti  and  ott>er  atithorlied  empfoyeas  el  the  Federal  Govemmem  Idr  that  purp<m. 


ERIC 


CfRTIFlCATlOK 

i  c«rTlfy  that  all  o1  the  stalementi  mada  by  me  are  true,  completa,  ind  cor> 
rect  to  the  best  ol  my  knowledQe  and  behaf.  and  aremadt  in  good  talttt. 


DATS 


OUTLINE  OF  INSTRUCTION 


(!)    Smooth  shiny  mirror  like 
surface 


(2)   Surface  totally  free  of  any 
pits,  protrusions  or  other 
blemishes 


(3)   No  copper  showing  through 
soldered  area 


(4)  Smooth  convaee  fillets 
between  component  lead 
and  surface  to  be  soldered 


(5)   ftost  critical  indication  of 
quality  and  reliability  of 
connection  -  wetting  action 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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IB  3 


OUTLINE  OF  INSTRUCTION 

INSTRUCTOR  ACTIVITY 

{a)   No  inlets  -  edge  of 
soldered  area 

* 

(b)   Solder  must  wet  and 
olend  smoothly  into 
soldered  surface  - 
leaving  no  sharp 
'edges  or  ridge  at  any 
point 

b-     Allowable  solder  qtar^tlty 

b.     Display  Slide 
YXH-L2-S12 

STUDENT  ACTIVITY 


(1)    Preferred  quantity 


(a)    Smooth  concave  fillet 
from  point  one  half  way 
up  side  of  lead 


ERIC 


9181-82P1 
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1-3-40 


OUTLINE  OF  INSTRUCTION 

INSTRUCTOR  ACTIVITY 

STUDENT  ACTIVITY 

(b)   Contour  of  wire  or  1ea< 
clearly  visible  througl 
solder 

< 

(2)   Acceptable  quantity 

(2)   Display  Slide 
yXH-La-Sl3 

u,  * 

(a)   Fillet  only  slightly 
concave 

(b)   Fillet  starts  3/4  up 
side  of  lead 

(3)    Excessive  solder  REJECT 

(3)   Display  Slide 
yXH-L2-S14  . 

1-3-41 


9181-82P11  P(J 

ERIC 


OUTLINE  OF  INSTRUCTION 


(a)   Fillet  convex 


(b)   Not  possible  to  tell 
if  lead  Is  even  .in 
solder  joint 


(c)   Air  pockets  possible 
to  exist  within  joint 
and  not  show  through 
to  solder  surface 


(4)    Insufficient  salder  REJECT 


168 


9181-82P1 


INSTRUCTOR  ACTIVITY 


(4) 


Display  Slide 
YXH-L2-S15 


STUDENT  ACTIVITY 


169 


-42 


OUTLINE  OF  INSTRUCTION 


(a)   Fmet»  although  con- 
cave* starts  well  belov 
halfway  point  of  lead 


(b)    Intermetanic  bond 
good  but  not  enough 
to  withstand  vibration 
and  expansion  stresses 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


c.     Internal  structure 


(!)    Internal  metallic  structure 
consists  of  several 
different  alloys 


9181-82P1 
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OUTLINE  OF  INST""CT10N 


(2)   Alloys  that  make  up  solder 
connection  between  tinned 
copper  lead  and  copper 
' printed  circuit  pad 


(a)   Solid  copper  foaming 
pad 


(b)   Copper,  tin  and  lead 
alloy  -  surface  of  pad 


(c)   Tin/lead  alloy  - 
center  of  joint 


(d)   Copper,  tin  and  lead 
alloy  -  surface  of 
component  lead 


9183-84P1 


172 


ERIC 


INSTRUCTOR- ACTIVITY 


STUDENT  ACTIVITY 


173, 
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ACTIVITY  2:    JOB-SEARCH  RESOURCES  PR0BLEM-30LVIHG 

Name  

Date  

Please  provide  solutions  for  the  following  situations, 

I 

Mr,  Peters  was  Rachel's  advisor  in  her  senior  year  in 
high  school.    She  has  been  out  of  school  for  three  years  now 
and  used  Mr,  Peters  as  a  reference  on  her  resume  for 'a  bank 
clerk  job,    Mr,  Peters  receives  a  call  from  the  National  Bank 
asking  about  Rachel's  grades,  personality,  and  other  important 
information,    Mr,  Peters  is  uncertain  as  to  who  Rachal  is  and 
angry  that  she  used  his  name  without  his  knowing.    What  should 
Rachel  have  done  prior  to  using  Mr,  Peters'  name? 


II 

Jane  Doe  had  an  interview  with  NIC  Insurance,     She  was 
well  groomed  and  confident  about  the  clerical  position  she 
sought.    After  the  greetings,  the  interviewer  asked  Jane,  "What 
do  you  know  about  our  company?"    Jane  sat  puzzled,  with  no 
answer.    How  did  this  reflect  on  Jane  and  her  job  pursuit? 
How  could  she  have  avoided  this  sticky  situation? 


OUTLINE  OF  INSTRUCTION 


(e)   Copper  forming  lead 


(f)  Alloys  Tiust  be  conpletd 
no  .air  pockets  foreign 
substance  or  solder 
defects  1n»  joint  to 
obtain  reliable  Internal 
structure 


(3)   Only  positive  text  -  Xray- 
ing  or  destructive  examina- 
tion, neither  practical 
for  technicians 


(4)   Must  Judge  internal  quality 
by  learning  external 
appearance  of  defects  and 
causes  V 


9183'84P1 


INSTRUCTOR  ACTIVITY 


ERJC 


1^1 


1-3-45 


STUDENT  ACTIVm 


17 


0 


134 


V 

Pat  just  completed  her  Data  Entry  course  at  RACC.  Although 
she's  been  looking  at  newspaper  ads  and  other  employment  sources ^ 
she  is  very  interested  in  working  for  the  government.    Where  can 
she  get  more  information  on  Civil  Service  employment  (federal  or 
state)  and  how  can  she  apply? 


VI 

Often  the  many  people  you  know  and  are  daily  involved  with 
have  information  that  can  prove  helpful  in  the  job  search-  If 
they  don't  know  of  an  actual  job  opening  ,  often  they  can  refer 
you  to  someone  else  who  may  have  a  connection.    Of  the  following 
list  of  contacts  you  may  have,  select  six  (6)  that  you  think 
would  be  the  most  helpful  and  informative  and  why? 

Personal  Contact  List; 
Former  employers,  close  friends,  doctor/dentist,  lawyer,  banker, 
minister,  club  members,  neighbors,  caseworkers,  meighborhood  store 
owners,  barber/beautician,  people  in  armed  services,  teachers/ 
school  friends,  civic/community  leaders,  relatives,  local 
legislators,  real  estate  agents. 


OUTLINE  OF  IHSTt^UCTIOH 
7.     Solder  joint  defects 


I 


a.     Description  conmn  defects 


(1)   NASA  lists  40  different 
joint  defects 


(2)    Defects  fall  under  five 
major  categories 


(a)    Dirty  solder  joint 


17(> 

PI 


 \  

INSTRUCTOR  kcTIVITY 

7.     Display  Slide 
YXH-lj2-S15A 


1-^-46 


STUDENT  ACTIVITY 


177 


ACTIVITY  1:     INTERVIEW  CHECKLIST 


1. 

Arrived  for  the  interview  on  time  -  even  a  feu  minutes 

early 

2. 

Came  into  the  interview  alone 

3. 

Greeted  receptionist 

A. 

Stated  his  or  her  name 

5. 

Identified  his  or  her  purpose  in  being  there 

6. 

Stood^  shook  hands  when  introduced 

7. 

Had  a  firm  handshake 

8. 

Well  groomed 

9. 

Good  posture 

10. 

Good  eye  contact 

11. 

Smoked  only  when  appropriate 

12. 

Had  a  cop^  of  resume 

13. 

Did  not  cnew  gum 

lA. 

Did  not  place  hands^  elbows  or  paper  on  interviewer's  desk 

15. 

Absence  of  nervous  habits  or  mannerisms 

16. 

Vas  well  prepared 

17. 

Indicated  interest  in  company  and  job 

18. 

Let  the  interviewer  take  the  lead 

19. 

Gave  clear  and  concise  answers  to  questions 

20. 

Understood  how  and  when  to  follow-up  the  interview 

21. 

Expressed  self  confidence  in  speech 

22. 

Avoided  criticism  of  others 

23. 

Vas  a  good  listener 

2A. 

Secured  information  as  to  when  final  decision  would  be 

made 

25. 

Thanked  the  interviewer  for  his  time  and  consideration 

Asked  pertinent  questions  concerning  the  job 

OUTLINE  OF  IMSTRUCTION 


K     Edge  of  so1(i|jpr 
shows  lack  of 
good  wetting/ 
dewetting  action. 


2.     Only  one  portion 
shows  dewetting 


3^.     DeMetted  area  has 
small  inlets  when 
solder  didn't 

flCJ  ' 


(b)   Cold  solder  joint  - 
good  outward 
appearance  ex':;ept 
for  wetting  actior 


9183-84P1 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


I  17P 


o 

CO 
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ACTIVITY  1:    INTERVIEW  CRITIQUE 


Date 


Student' s  Name    

Check  One: 

Interview  Critique-This  critique  of  the  participant's  performance  at 

the  mock  interview  serves  as  a  too3  to  promote 
improvement  and  to  provide  self -evaluation; 


1  *  Appearance 

 EjEcel  1  en  t 

 Average 

2.  Maturity 

 ^Excellent 

 ^Average 

3*    Anticipated  Competence 
Excellent 


4. 


5. 


6. 


""Average 


Interest 

 ^Excellent 

 Average 


Attitude 

 ^Excellent 

 Average 

Interview  Preparation 

 ^Excellent 

 Average 


_Above  Average 


Below  Average 


_^Above  Average 
_Below  Average 


_Above  Average 
"'Below  Average 


j&bove  Average 
"Below  Average 


_Above  Average 


Below  Average 


_^Above  Average 
Below  Average 


4^ 


OUTLINE  OF  INSTRUCTION 


K     Dewetting  seen 
around  most 
soldered  surface 


Small  protrusion 
of  solder  on 
surface  whbre 
soldering  iron 
tip  was  removed. 


(c)    Fractured  or  dis- 
turbed solder  joint 


X-     Surface  usually 
semi -shiny  * 
good  wetting 


ISO 

9183-84P1 

ERIC 


INSTRUC'lOR  ACTIVITY 


STUDENT  ACTIVITY 


o 


ISl 
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Vn.   LEARNING  ACTIVITIES:  JOB  SURVIVAL  UNITS 

^^      LESSON  PLAN:  ATTITUDES 

Unit  Objective:   To  explore  the  significance  of  a  positive  personal  attitude  as 
a  factor  in  job  survival 

Performance  Objective:  At  the  completion  of  this  unit  the  student  will  be  able 
to: 

-  Identify  from  a  list  of  terminology,  terms  which  apply  to 
developing  a  positive  job  survival  attitude. 

-  Identify  from  a  given  list  of  positive  and  negative  attitude 
statements,  the  positive  job  survival  attitude  statements. 

-  List  at  feast  three  advantages  of  displaying  a  positive 
job  survival  attitude. 

-  Write  a  factual  ex^ple  of  a  person  displaying  a  positive 
job  survival  attitude. 

Skills  Emphasized: 

-  Understanding  the  significance  of  a  positive  personal 
attitude. 

-  Distinguishing  between  negative  and  positive  job  survival 
attitudes. 

Materials  and  Equipment: 

-  Job  survival  attitude  quizes. 

Activities: 

1.  each  student  will  complete  two  short  quizes  to  evaluate 
his/her  understanding  of  perwjnal  job  r;rvival  attitudes. 

2.  Each  student  will  write  an  example  of  a  person  displaying 
the  desired  positive  job  survival  attitude. 


 THE  WORKING  CLASS 


OUTLINE'OF  INSTRUCTION 


2*     Spider  ^eb  crackejl 
appearance  on 
surface  of  solder 


INSTRUCTOR  ACTIVITY 


3^.     Large  cracks 
around  component 
leads 


STUDENT  ACTIVITY 


(d)   Overheated  solder 
joint  -  mistakenly 
called  cold  solder 
joint  but  appearance 
IS  quite  different 


1*     Surface  generally 
quite  dull 


9183-84P1 


ERLC 


1S2 
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ACTIVITY  2:  JOB  SURVIVAL  ATTITUDES  QUIZ 


142 


Student's  Name  Date  

1.  Indicate  P  (Positive  Attitude)  in  tlie  space  next  to  tlie  word  or  plirases  tliat  reflect 
a  positive  Job  survival  attitude. 

  Dependable 

  Takes  inefficient  sliort  cuts 

  Makes  suggestions  for  improvement 

  Makes  excuses  for  incomplete  work 

  Volunteers  to  work  overtime  during  heavy  periods 

  Constantly  talking  to  co-workers 

  Asks  supervisor  or  trainer  for  instructic^s 

2.  List  at  least  three  advantages  of  displaying  a  positive  job  survival  attitude. 


3.    Write  a  factual  example  of  a  person  displaying  a  positive  job  survival  attitude. 


4.    Revise  one  of  tlie  following  negative  Job  survival  statements  to  a  positive  job  survival 
attitude  statement 

-  Why  don't  they  make  up  their  minds,  they  give  me  all  this  work  and  I  don't  know 
what  to  do  first 

—  [  am  so  tired  of  listening  to  Joan  ta^k  about  her  husband,  \  can't  concentrate. 


ERIC 


 THE  WORKING  CLASS 


OUTLINE  OF  INSTRUCTION 


Rough,  grainy  or 
sandy  appearance 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


2*     Appearance  lumpy 
rather  than  sandy 
if  overheat  just 
beginning 


(e)   Dead  solder 


1. 


Crusty  wrinkled 
appearance  -  film 
over  solder  surfads 


2. 


Very  dark  dull 
color  -  may  have 
faint  Tight  and 
dark  streaks 


91S3-84PT 


i67 


ISo 
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ERIC 


ACTIVITY  1:    JOB  SURVIVAL  PERSONAL  GOALS  QUIZ 

Student's  Name   Date 


1*    Define  a  personal  relation  goal  and  contrast  the  personal  relation  goal 
with  other  kinds  of  goals* 


a* 


2»    List  two  (2)  short  range  personal  relation  goals* 
a*   


3*    List  one  long  range  work  goal* 


4»    Select  one  of  the  short  range  personal  relation  goals  from  number  2  and 
complete  the  following  format: 


a*    Short  range  goal: 


b.    Steps  to  accomplish  goal  Completion  Date 

1.  

2.     

3.     

4.     

5.     

6.     

7. 


5.    Use  the  long  range  personal  relation  goal  listed  in  Number  3  and 
complete  the  following  format: 

a.    Long  range  goal:   


b.    Steps  to  accomplish  goal                                       Completion  Date 
1.  

2. 


3.  1  . 


OUTLINE  OF  INSTRUCTION 


Causes  of  coirmon  defects 


(!)    Dirty  solder  joint  - 

oxidation  or  other  foreign 
matter  interfering  with 
wetting  action 


(2)    Cold  solder  joint  - 

insufficient  head  applied 
poor  heat  transfer  from 
iron  tip 


(3)    Fractured  solder  joint  - 
physical  movement  of 
solder  while  changing  from 
liquid  to  solid 


(4)   Overheated  solder  joint  - 
too  inuch  heat  -  too  long 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


lb7 


So 
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ACTIvm  li    COtMUHICATION  QUIZ 

Student^s  Name   Pate  

1^    Define  effective  communication*   

2»    List  two  factors  that  impede  effe^itive  communication*   

3*    List  five  factors  that  aid  effective  communication*   

4*    State  two  reasons  why  effective  communication  is  important  on  the  job* 


5*    Write  a  definition  of  non-verbal  behavior  and  provide  an  exanqile  in  which 
non-verbal  communication  adversely  affects  communication*   


OUTLINE  OF  INSTRUCTION 


(5)   Dead  solder  -  very  extreme 
overheat  -  solder  may 
actually  begin  to  separate 
generally  seen  in  solder 
left  on  tip  of  iron  v^hen 
not  in  use. ; . 


♦ 

8.     Safety  precautions 


a.  Personnel 


Tool  safety 


9185-86P1 


INSTRUCTOR  ACTIVITY 


STUOEKT  ACTIVITY 


8.     Safety  precautions 
are  the^same  as 
presented  in  lesson 
1.2.  Reinforce 
students  on  the 
importance  of  observ- 
ing all  of  them  at 
all  times. - . 


1S9 


52 

\ 
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D.      LESSON  PLAN:  GENERAL  SKILLS 

Unit  Objective:   To  reinforce  the  identification  of  skills  employers  seek. 

Performance  Objective:  At  the  completion  of  this  onit  the  student  will  be  able 
to: 

-  List  the  five  most  important  skills  employers  se^  in  an 
empfoyee* 

-  List  the  seventeen  skills  discussed  in  class  that  employers 
seek  in  an  employee* 

-  Select  ten  of  the  above  skills  and  give  an  example  of  these 
skills  in  use* 

-  List  five  reasons  employees  are  terminated*  (Items  must 
betaken  from  classroom  guidelines.) 

-  List  five  tips  for  keeping  a  job.  (Taken  from  classroom 
guidelines*) 

-  Identify  ten  tasks  that  a  new  employee  should  accom- 
plish during  the  first  week  on  a  new  job* 

~  State  a  procedure  for  learning  a  job*  (Using  classroom 
guidelines.) 

-  Write  a  definition  of  an  interpersonal  problem. 

-  List  two  potential  interpersonal  problems  people  may 
have* 

Identify  appropriate  means  from  a  given  list  of  means 
that  includes  both  appropriate  and  inappropriate  means 
for  a  given  situation. 
~  Generate  a  minimum  of  five  distinct  means  for  a  given 
situation* 

-  Prioritize  by  appropriateness  the  means  generated  in  the 
prior  competency. 

-  State  two  rea^ns  time  management  is  Important  on  the 
job*  (Using  classroom  guidelines*) 

^  Comp'ite  and  review  a  time  log  for  one  day  and  complete 
a  personal  twenty-four  hour  time  schedule. 

Skills  Enrtphasized: 

-  Understanding  the  Important  skills  employers  $eek. 

-  Understanding  interpersonal  problems. 
Understanding  the  importance  of  time  management* 

Materials  and  Equipment: 

-  List  of  skills 

-  Job-keeping  tips  handouts 

-  Organizational  chart 

^  Interpersonal  problems  quiz 

-  Time  log 

-  Skills  quiz 

Activities: 

1.  Quiz  ~  Each  student  will  complete  a  quiz  on  the  impor- 
tant skills  employers  seek. 

2.  Each  student  will  fill  out  a  time  log  sheet  to  practice 
time  management* 

3.  Each  student  will  complete  a  quiz  on  interpersonal 
problems  and  solutions. 


J-illi— THE  WORKING  CLASS 


•i 

* 

4 

V 

OUTLINrOF  INSTRUCTION 

INSTRUCTOR  ACTIVITY 

STUDENT  ACTIVITY 

c.     Electrical  ^ 

III.  APPLICATION  -  NONE  ^ 

^  c 

■ 

'•IV.    SUMMARY                                           '   "  ' 

♦ 

A.  Introduction 

A.     Emphasize  importance  of 
the  summary  for  the 
student. 

♦ 

1.     Nature  of  surmiary* 

■  >         1  • 

r 

2,     Purpose  of  summary* 

$                           -  ■ 

1-3-53.  . 

ACTIVITY  2:  TIPS  ON  KEEPING  A  JOB 

1.  Once  hired  learn  all  you  can  about  the  job. 

2.  Be  on  time. 

3.  Get  along  with  fellow  workers. 

4.  Don't  be  a  clock  v/atcher, 

5.  Be  reliable  and  dependable. 

6.  Be  an  honest  and  trustworthy  person. 

7.  Be  a  worker,  not  an  idler 

8.  Have  a  sense  of  humor  —  don't  be  gloomy. 

9.  Be  alert  —  don't  go  to  work  under  the  influence  of  drugs  or  alcohol. 

10.  Follow  orders  and  get  your  job  done. 

11.  Take  only  allowed  breaks. 

12.  Call  in  when  sick  or  when  you  are  going  to  be  late* 

13.  Don't  miss  too  many  days. 

14.  Be  where  you're  supposed  to  be,  doing  what  you're  supposed  to  be  doing, 
wtien  you  are  supposed  to  be  doing  IT* 


 :_THE  WORKING  CLASS 


OUTLINE  OF  INSTRUCTIOn 


(5)   Dead  solder  -  very  extreme 
overheat  -  solder  may" 
actually  begin  to  separate 
generally  seen  in  solder 
left  on  tip  of  iron  when 
not  in  use.;.  . 


8.     Safety  precautions 


a.  Personnel 


b.     Tool  safety 


9185-86P1  l^g 


INSTRUCTOR  ACTIVITY. 


STUDENT  ACTIVITY 


8.     Safety  precautions 
are  the-  same  as 
presented  in  Lesson 
1.2.  Reinforce 
students  on  the 
importance  of  observ- 
ing all  of  them  at 
all  times. , . 


189 


ACTIVITY  4:  lOTERPERSONAL  PROBLEM-SOLVING 
Student's  Name  


.Date 


1'    Define  an  interpersonal  problem^ 


2*    List  two  potential  interpersonal  problems  people  may  have^ 


3-    Identify  appropriate  means  from  the  list  on  the  board. 


4.    Generate  eight  meana  from  a  situation  given  in  claas. 


5.    Prioritize  by  appropriateness  the  meana  generated  in  number  4. 


OUTLINE  OF  IH5TRUCTI0N 
G.     Electrical  0 

IIL  APPLICATION  -  NONE 

IV.  SUMMARY 

A.  Introduction 

1*     Nature  of  summary* 
2.     Purpose  of  suiwnary* 

9185-86P1 


IH5TRUCT0R  ACTIVITY 


STUDENT  ACTIVITY 


Emphasize  Importance  of 
the  summary  for  the 
student . 


I9l 


1-3-53 


TIME  MANAGEMENT 
Dally  Tliae  Schedule 

Student's  Name 


TIME 


154 


Date 


ACTIVITY 


llL THE  WORKING  CLASS 


B; 


C. 


OUTLINE  OF  IH?TRUCTIOH 
Directions  to  students, 

1  -  Questions 

2-  Notes 

Recap  of  lesson 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Emphasize  safety. 
Summarize  main  points  of 
lesson^ 


C,     Ask  questions  If 
material  nor  clear, 
check  notes  to 
Insure  accuracy  and 
completeness. 


r 


Legal  Advisor 


Sales 


Sales 
Person 

dales 
Person 

Board  of  Directors 


President 


Safety  Director 


Training  Director 


Production 
Manager 


Sales 
Person 

Maintenance 
Supervisor 

Factory 
Supervisor 


'  Maintenance 
Person 


Maintenance 
Person 


Maintenance 
Person 


19 


Factory 
Worker 


Warehouse 
Supervisor 


Personnel  Director 


Warehouse 1 
Clerk 


L_ 


Warehouse 
Clerk 


actory 
Worker 


Factory 
worker 


Factory 
Worker 


i 


Financial 
Manager 


Records 
Clerk 


Typist 


Book 
Keeper 


H 
< 


o 


M 
Q 


1 


19  S 


■  \ 


OUTLINE  Ot-'  INSTRUCTION 

V.     INFORMAL  TEST 

There  is  no  informal  *iist  for  this  lesson 
topic. 


VI.  ASSIGNMENT 

Assignment  Sheet  1-3-lA 


r 


?185-86P1 


INSTRUCTOR  ACTIVITY 


Provide  students  witfi^the 
homework  assignment.^ ^ 


STUDENT  ACTIVITY 


Ask  questions  If  the 
assignment  Is  unclear, 
Complete  assignment. 


1-3-5!) 


r 
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ACTIVITY  2:    JOB  DESCRIPTION 


JOB  TITLE:    General  Clerk 


JOB  CODE:  004 


FLSA;  00 


BASIC  FUNCTION; 

Performs  a  wide  variety  of  non"technlcal  office  work  requiring  tfee  exercise 
of  lliolted  judgment  and  responsibility  within  prescribed  procedures* 


TYPICAL  DUTIES: 


1*    Maintains  records  of  Individual  or  departmental  activities  and  prepares 
miscellaneous  reports  as  required* 

2*    Selects  and  completes  form  letters  or  printed  forms  needed  in  routine 
work  of  the  department* 

3*    Kevlews  papers  In  order  to  sort  and  forward  within  department  or  to  other 
departments* 

4*    Calculates  amounts  using  figures  taken  from  tables^  manuals  or  other 
specified  sources* 

5*    Compiles  lists  of  numerical  and/or  verbal  data  from  information  at  hand* 
6*    Posts  to  and  maintains  card  files,  reports  and  other  office  records* 


Duties  to  be  performed  by  various  levels  will  be  recorded  under  levels  of 
proficiency* 

LEVELS  OF  PROFICIENCY: 

04004    General  Clerk  A 

High  school  background,  preferred;  previous  experience  as  a  grade  03  General 
Clerk;  learning  time  six  months* 


Involves  typical  duties  1  thru  6  with  Indepth  knowledge  of  methods  and 
procedures,  composes  and/or  dictates  correspondence  and  checks  work  performed 


NOTE: 


Comments: 


THF  WORKING  CLASS 


FLEET  TRAINING  CENTER 
NAVAL  STATION 
NORFOLK,  VIRGINIA  23511 


Hinlature/HTcromlniaiure  Electronic  Repair 
{2H). Program  A-100-0034  ' 

Lesson  Topic  h4; 

Preventive  Maintenance  of  the  2H  Repair  Station 

Security  Classification:  UNCLASSIFIED 

Time  Allocation:    Classroom  -  1.0  Hours 
Laboratory  *  UO  Hours 

mSTRUCTIOHAL  MATERIALS 

1*     Training  Equipment 

a.     HERP/2M  Kit 

2.  Training  Aids 
a.  '  Slides 

3.  Training  Aids  Equipment 

a.  Slide  projector 

b.  Screen,  projection,  standard  , 

4.  Text 

a.     Student's  Guide 

5.  -  Reference 

a.     Technical  Manuals  for  SX-200  and  SX-300 


ERIC 
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TERMINAL  OBJECTIVE  * 

* 

Supported  entirely  by  this  lesson  topic: 

c 

9*0  PERFORM  preventive  maintenance  on  the  2M  Repair 
Station  following  the  procedures  and,  to  the 
standards  outlined  in  the  applicable  technical 
^  manuals* 

ENABLING  OBJECTIVES  '  ^ 

Wherv  you  complete  this  lesson  Jtopic,  you  will  be  able 
to:  '  . 


h4*l 


K4*2 


PERFORM  daily  preventive  maintenance  actions 
on  the  SX-200  Solder  Extractor  following  the 
procedures  outlined  in  the  technical  manual* 

SERVICE  hpt  cubby  unit  dally  as  outlined  in 
-the  PAC^Ma1ntenance-Manual"for-tlT(a-SX-300~" 
System* 


V 


1*4*3 
CRITERION  TEST 


Inspect  and  clean  the  Moto  tool  as  required 
to, remove  all  foreign  matter* 


The  student  will  perform  the  preventive  maintenanpe 
actions  on  the  SC-200  Extractor  and  hot  cubby  unit  of 
the  SX*300  System  dally,  as  prescribed  in  the  appropriate 
manual  * 

The  student  will  keep  the  Moto  tool  clean.^f  all  _ 
foreign  matter  by  inspectl^  and  cleaning,  as  requif^ed 

whilie  using  it*  , 
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ACTIVITY  3:  PERFORMANCE  APPRAISAL 


ERIC 

  THE  WORKING  CLASS  —  ' 


A.  Contact 


B.  Readiness 


30B4P9 


A. 


INSTRUCTOR  ACTIVITY 


Introduce  self  and  topic* 
Provide  for  students  needs; 


1*  Muster 


2*  Comfort 


3,     Visibility^ind  seating 


Explain  value  of  subject 
-  matter^  pointing  out  where 
appropriate^  its  relationship 
to  the  following: 


STUDENT  ACTIVITY  ^ 
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Analysis  of  Job  Performance,  List  aU  the  significant  aspects  or  activities  of  the  position  (refer  to  job 
description)  referencing  standards  of  performance  and  specific  result*  and  accomplishments  with  re* 
spect  to  those  standards.  Each  item  should  be  assigned  a  percentage  to  indicate  its  relative  priority; 
the  sum  total  of  these  percentages  must  equal  100%>  Each  activity  should  then  be  rated  onjhe  fol* 
lowing  scale: 

1.  Job  performance  is  unacceptable 

2  Meets  some  standards 

3  fleets  all  standards  of  the  position  as  outlined 

4.  Exceeds  all  standards  for  this  position 

5.  Outstanding  performance 

The  percentage  for  each  item  should  be  multiplied  times  its  rating.  ^ 
The  resultant  evaluation  for  all  items  should  be  added  together. 
(Use  additional  page  if  necessary  to  complete  this  section.) 


Percentage  x  Rating  ^  Evaluation 
ITEM  1       


ITEM  2 


ITEM  3 


ITEM  4 


ITEMS 


Sum  of  Evaluations  — [00^ 


2"'> 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 

I,     Accompli slwent  of  dail^ 
tasks  laboard  ship* 


STUDENT  ACTIVITY 


2,     The  necessity  of  the 
skills  and  techniques 
i  n  repair  of  printed 
circuit  boards  • 


3.     Personal  applications 
of  the  knowledge  and 
skills. 


4»     Seek  to  motivate.  Tel 
good  tie-in  story  if 
possible* 


Com  meat  oa  what  you  coasider  to  be  the  employee's  weakest  poiats.  What  caa  the  employee  do  to 
improve  ia  this  area  as  it  relates  to  more  effective  job  performaace. 


Additional  Comments: 


Evaluation  from  Analysis  of  Job  Performance 

Evaluation  from  Accomplishments 

Overall  Evaluation  (average  of  the  above  two) 


OUUIKE  OF  INSTRUCTION 
C.     Effect-      *  .  " 


D.  Overview 
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INSTRUCTOR  ACTIVITY 

>VJhen  following  a  subject 
matter  lesson  topic,  do  the 
foil  owl n5: 


1. 


Explain  relationship 
of  this  Idsson  to  pre- 
vious lesson(s} 


2. 


Conwnend  students  for 
mastery  of  skills  in 
previous  lesson(s} 


'D.     Overview  les'son  by: 


STUDENT  ACTIVITY 


JO 

O 


^03 


1-4-4 


161 


OCCURRENCE.  Either  a  single  day  of  absence  or  multiple 
consecutive  days  of  absence  due  to  a  single  cause.  For  ex- 
ample, an  employee  who  is  absent  on  a  consecutive  Tuesday, 
Wednesday,  and  Thursday  due  to  the  same  cause  wtit  have 
three  absences  but  only  one  occurrence  of  absence. 

Multiple  days  of  absence  which  are  not  consecutive,  but  are 
a  result  of  a  single  cause,  may  be  judged  as  a  single  occurrence. 
A  management  decision,  after  a  review  of  the  circumstances, 
must  be  made  by  the  area/section  manager  in  tiiese  cases. 


Employees  must  maintain  a  reasonable  record  of  acceptable 
attendance.  Attendance  standards  are  explained  below. 

Employees  must  notify  tiieir  immediate  supervisor/manager 
witiitn  one  hour  of  tiieir  normal  starting  time  if  they  are  sick 
or  will  be  unexpectedly  absent 

New  employees  are  subject  to  termination  within  tiie  first 
ninety  days  of  employment  If  tneir  absence  exceeds  more 
tiian  two  occurrences  without  good  cause. 

Employees  who  do  not  meet  mJni.Tium  levels  of  attendance 
may  be  subject  to  disciplinary  action,  including  termination. 

The  employee's  attendance  record,  because  of  its  importance 
to  the  company,  will  be  considered  in  all  performance  reviews, 
and  may  have  a  positive  or  negative  impact  on  the  overall 
rating  of  tiie  employee's  performance.  For  this  reason,  it  is 
imperative  that  accurate  records  be  kept  on  a  daily  basis  on 
the  Attendance  and  Tardy  records  maintained  in  tiie  area. 

ATTENDANCE  STANDARDS 

Attendance  standards  are  stated  in  terms  of  occurrences,  not 
days,  as  listed  below: 


Occurrences  In  A  Performance  Rating 

365  Day  Period  (Dependability)  

0-1  Outstanding 

2-3  Superior 

4-5  Competent 

6  Needs  Improvement 

7  Unsatisfactory 


 THE  WORKING  CLASS 


OUTLINE  OF  INSTRUCTION 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Stating  learning  ob jec  : 
ives  as  contained  on 
cover  pages  to  this 
topic. 


Stating  procedures  to 
be  followed  by  the 
lesson. 


a.     Taking  notes 


b.     Asking  questions 


c.     Use  of  criterion  test 
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exceeds  more  than  two  occurrences  without  good  cause<. 
After  the  first  occurrence  of  absence  within  the  first  ninety 
days,  the  employee  should  be  counseled  and  reminded  of  the 
attendance  policy*  Following  the  .second  occurrence  of  ab- 
sence within  the  first  ninety  days,  a  recommendation  for 
termination  may  be  made. 


INSTRUCTIONS 

Record  Keeping  Absences  must  be  recorded  on  the  Attendance  and  Tardy  card 

on  a  daily  basis. 


OCCVRkENCES  of  absence  must  be  recorded  as  a  ""roiling 
ngmber"  reflecting  the  number  of  occurrences  in  any  365-day 
period.  This  refers  to  the  actual  fast  365  days,  not  a  calendar 
or  anniversary  year 

Each  time  an  employee  is  absent,  the  number  of  occurrences 
of  absence  within  the  last  365  days  must  be  recomputed.  Each 
time  an  occurrence  of  absence  is  recorded,  count  the  total 
number  of  occurrences  for  the  past  365  days  and  record  that 
number.  For  example,  if  an  employee's  attendance  record  fe 
as  follows: 


Days 

Total  Number 

Absence 

Absence 

of  Occurrences 

10/17/78-10/19/78 

3 

1 

11/2/78 

1 

2 

12/10/78 

1 

3 

5/1/79-5/3/79 

3 

4 

9/6/79 

1 

5 

11/3/79 

1 

4 

Note  that  the  occurrences  of  absence  recorded  following 
11/3/79  absence  is  4.  This  results  from  counting  back  the 
number  of  occurrences  within  the  past  365  days.  In  the 
example,  there  have  been  4  occurrences  of  absence  from 
11/3/78  to  11/3/79.  Any  occurrences  of  absence  from  ai 
period  of  more  than  365  days  back  should  be  deduct  from 
the  cumulative  totaL 


Verbal  Warning 


Managers  and  supervisors  must  assure  that  employees  under- 
stand the  necessity  for  good  attendance.  As  adverse  trends  of 
absenteeism  occur,  managers  and  supervisors  must  counsel 
the  employee  to  determine  the  reasons  for  the  absences  in  an 
effort  to  aid  the  employee  in  preventing  recurrences  and  stress 
the  Importance  of  good  attendance  to  the  company. 


■2^ 
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OUTLINE  OF  IftSTRUCTIOH 


II.  PRESENTATION 

A.     Routine  maintenance 


1.     SX-300  systen 

a.     PPS-5  (Power  Unit) 
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INSTRUCTOR  ACTIVITY 

3.     Invite  questions  con* 
celrning  objectives  and 
and  procedures. 


Point  out  sysfem  on  slide 
and  give  lecture  on  malnt 
ehance  as  outlined  in  inst- 
ruction 


STUOENT  ACTIVITY  — 
 (L> 

3.     Ask  questions 

concerning  object- 
ives or  procedures 
If  in  doubt* 


Take  notes 
questions 


ask 
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Standards  for  tardiness  must  be  established  within  each 
division  or,  if  appropriate,  at  the  area  level  In  the  home 
office  these  standards  are  set  by  the  division  heads.  In 
field  locations,  a  standard  should  be  developed  for  each 
'  office.  The  standaixts  are  set  by  the  branch  manager,  sub- 

ject to  review  by  the  regional  personnel  manager 

Tardiness  standards  must  be  reasonable  and  not  more 
restrictive  than  attendance  standards.  These  standards 
must  be  communicated  to  all  employees  affected  by  them* 

Accurate  records  concerning  the  Incidents  of  tardiness 
must  be  maintained  by  the  manager/i^pervisor.  When 
tardiness  exceeds  the  standards  set  within  the  division/ 
area,  corrective  action  may  be  taken*  Corrective  action 
for  tardiness  will  follow  the  same  basic  procedures  out- 
lined above  for  absenteeism* 

MANUAL  UPDATE  This  material  wiii  be  placed  in  the  Personnel  Manual* 

QUESTIONS  If  you  have  any  questions,  please  refer  them  to  Employee 

Relations, 


SlLI  THE  WORKING  CLASS 


OUTLINE  OF  INSTRUCTION 
(1)   Check  pump  filters 


INSTRUCTOR  ACTIVITY 


STODENT  ACTIVITY 


(a)  Clean  every  20  operating 
hours  or  if  vacuum  drops 
below  15  inches* 


(b)   The  pump  filers  must  be 
cleaned  at  regular  int- 
ervals varying  with  the 
extent  of, coating  vol- 
atiles  removed  by  ex- 
traction and  usage* 


1      Unplug  unit 

♦ 


04 
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Note:  One  day  vacations  and  extensions  of  funeral  leave  require  prior  approv* 
at  during  the  employee's  regularly  ^heduled  shift  prior  to  the  day  in 
question. 

6.  Long  Absence  -  Any  contipuous  chargeable  absence  of  three  or  more  days. 

7.  Lateness  -  any  absence  beyond  the  first  15  minutes  of  a  shift  Excludable 
absence  cases  apply  as  appropriate. 

8.  Leaving  Early  —  any  absence  at  the  end  of  a  shift  of  up  to  eight  (8}  hours* 
Excludable  absence  cases  apply  as  appropriate. 

Note:  An  absence  occurs  when  a  left^earty  is  in  excess  of  eight  (8}  hours. 

9.  Progressive  discipline  for  this  policy  Is  defined  as  follows: 

a.  First  offense      —  verbal  warning 

b.  Second  offense    -  written  warning 

a  Third  offense     -  suspension  (three  working  days} 

d.  Fourth  offense    -  five  day  suspension  pending  discharge 

10.  Examinif^  Board  -  a  joint  committee  composed  of  two  members  designated  by 
the  company  and  two 'members  designated  by  the  union,  the  purpose  of  which  is 
to  resolve  unique  situations  and  cases  outside  the  scope  of  existing  policy  or 
practice. 

D.     POLICY  AND  PROCEDURE 

1.    Chargeable  Absence 

a.  Excessive  absentti^ism  exists  when  during  any  calendar  month  there  is  more 
than  one  chargeable  absence  occurrence. 

b.  Chargeable  absences  are  inclusive  of  long  absence. 

c  Disciplinary  action  will  be  taken  when  excesave  absenteesim  exists  according 
to  the  progressive  disciplinary  procedure. 

d.  If,  during  a  30  (calendar)  day  period  following  disciplinary  action,  there  are 
two  chargeable  occurrences^  the  next  step  of  disciplinary  action  will  be 
initiattKl^ 

e.  For  each  full,  consecutive  three  (3)  month  calendar  period  that  an  employee 
has  no  chargeable  absence,  the  current  level  of  disciplinary  action  will  be 
reduced  one  step. 

ERIC 
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If 


2i0 


2^     Remove  the  cover 
of  the  power  sourcfe 


Unscrew  the  filter 
jars  and  clean.  thcTi 


4      Remove  dirty  filters       4  -  .Show  slide 


ow 


by  unscrewing  hoi 
bolt  with  wrench  £(nd 
slip  off  felts* 


Mash  felts  down  with 
solvent  or  replac* 
them  with  new  ones . 


INSTRUCTOR  ACTIVITY 


2      Show  slides 


Show  slide 


STUDENT  ACTIVITY 
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m 


4»  Miscelimeous 

a*  To  be  considered  valid,  all  disciplinary  action  must  be  issued  within  five 
(5)  intervemng  working  days  of  the  occurrence. 

b.  Occasional  absence,  long  absence  and  lateness/leaving  early  are  treated 
separately  for  disciplinary  purposes.  Occasions  of  long  absence  are  included 
with  occasional  absence^  Iiowever 

c.  For  purposes  of  long  absence,  lateness,  and  leaving  early,  all  employees  have 
zero  (0)  occurrences  prior  to  the  effective  date  of  this  policy. 


RESPONSIBILITY 

Each  supervisor  is  responsible  for  initiating  disciplinary  action  in  conformity  with 
this  policy  subject  to  review  and  approval  by  the  Employee  Relations  Oepartmervt 


21 
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OUTLINE  OF  INSTRUCTION  ' 

(2)   Service  pump  quarterly 
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(a)   Place  4>  ounces  of  solvent 
into  vaciiunrMntake  whil 
pump  fs  running. 


(b)   Catch  solvent  in  a  jar 
at  pressure  output. 


(c)  Reinove*  clean  and  repla 
filters  and  filter  jars 
using  procedures  set 

*   -  forth  in  sub-paragrapH 
.(10)  above* 


INSTRUCTOR  ACTIVITY 
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STUDENT  ACTIVITY 
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F.    LESSON  PLAN:  JOB  ETtQUBTTE 

Unit  Objective;  To  provide  procedures  ior  job  acceptance  and  job  termination. 
Performance  Objective:  At  the  end  of  this  unit  the  student  will  be  able  to: 

—  Draft  a  letter  of  resignation  according  to  classroom  guidelines* 

—  State  recommended  procedure  for  leaving  a  job. 

Skills  Emphasized: 

—  Understanding  the  importance  of  proper  resignation  proce- 
dures. 

Materials  and  Equipment: 

—  Letter  of  resignation  format 
^  Handout  on  leaving  a  job 


Activities: 


1.  Each  stiident  will  state  the  procedurefor  ieaving  a  job. 

2.  Each  student  will  draft  a  letter  of  resignation. 


217 
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OUTLINE  OF  INSTRUCTION 


(3)   Pump-check  pump  vaneV 


(4) 


214 


(a) 


Replace  when  h  inch 
remains  in  rotor  at  ful 
extension  position  of  ■ 
vanes  or  it  vanes  be- 
come nicked  or  cracked* 


NOTE:    Follow  instructions 
for  General  Operating 
and  Maintenance  instru- 
ctions»  Sodr-x- tractor 
SX-300*  PACE  No,  810-00[l 
when. holding  any  maint* 
enance^on  the  unit* 


Hold  daily  Inspections  of  alp 
power  cords  and  footswitch 
cords  for  any  safety  ha2ards 
yo  personnel  before  using  unit* 


INSTRUCTOR  ACTIVITY 

(3)  "Show  slides  on  break- 
down  of  pump* 


STUDEHT  ACTIVITY 
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ACTIVITY  2:  SUGGESTED  PROCEDURE  FOR  LEAVING  THE  JOB 


Prepare  a  written  resignation 
Give  present  employer  at  least  a  two  week  notice 
Discuss  your  reason  for  leaving  with  your  supervisor 
Be  careful;   "Don't  burn  bridges"  by  making  negative  comments  about 
your  employer 


2  hi 
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^  3086-£f7P9 


OUTLINE  OF  INSTRUCTION 


b.     SX-200  {Extractor  Handpiece) 


(I)  Remove  tip  at  end  of  each 
shift  {a  hours  of  operation) 


MOTE :   Do  not  allow  tip  to 
remain  in  element  when  unit 
Is  not  In  use  for  extended 
periods. 


(2)  Clean  elements*  baffle  and 
chamber  daily. 


 I 


(3)   Replace  cotton  filter  when- 
ever dirty. 


INSTRUCTOR  ACTIVITY 
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6»    What  advice  would  you  give  to  the  instructor  in  order  to  improve  her 

teaching  technique?   


7,    What  will  you  do  differently  in  job  seeking  and  job  survival  as  a  result 
of  this  class?  


84    Who  would  you  recommend  to  take  this  course? 


9,    Overall  Evaluation  of  course* 
Circle  your  choice: 

Very  Useful          Useful         Kice  to  Know  Unnecessary 
10,  Comments   


2v>  ^ 


OUTLINE  OF  INSTRUCTION 


(4)   Check  cord/hoses  for  cuts* 
burns*  cracks*  ect* 


(5)   lubricate  chamber  and  baffle 
with  mineral  oil  daily  to 'a-jd 
in  cleaning. 


(6)   Check  rubber  seals  for  craci  i 
and  for  correct  position  afier 
each  cleaning. 


INSTRUCTOR  ACTIVITY 


STUOENT  ACTIVITY 


9 

c.     Hot  Cubby  Ur.it 


(1)   Clean  sponge  and  platers  brjish 
daily. 
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APPENDIX  A:  WELCOME  TO  RACC/TRAC 
Welcome  to  RACC/TRACt 

RACC/TRAC  is  a  part  of  the  Berks  County  CETA  Program.  Our  goal  is  to  provide  the 
educational  support  courts  for  the  CETA  Training  Program. 

Our  offices  are  in  room  624.  Office  hours  are: 
Cjass  Hours 

Each  person  will  have  a  time  sheet.  You  are  responsible  for  recording  the  following  on 
your  time  sheets: 


It  because  of  an  emergency,  you  cannot  attend  class,  you  must  call  the  Instructor  befcne 
8:00  a.m.  at  372-4721  Ext  362  or  365* 

Tardiness 

You  are  expected  to  be  on  time  each  day.  This  is  your  job  for  the  next  two  weeks.  Remem* 
ber,  you  will  be  paid  according  to  your  time  sheet 

Telephone  Messages 

Only  emergency  telephone  messages  will  be  delivered.  Please  use  the  P^y  telephones  in  the 
first  floor  lobby  for  your  personal  telephone  calk 

The  classroom  telephones  are  for  job  search  telephone  calls  only* 

Dress  Code 

Please  dress /or  the  position  you  seeking. 
Counseling  Services 

Your  instructor  will  be  the  counselor*  Alert  your  instructor  in  advance  if  you  desire  coun- 
seling. 

After  the  Working  Ctess  is  over,  counseling  hours  will  be: 


—  Time  arrived  in  the  morning 

—  Time  left  for  iunch 

—  Time  returned  from  lunch 

—  Time  left  for  the  day 


YOU  WILL  BE  PAID  ACCORDING  TO 
THE  NUMBER  OF  HOURS  REFLECTED 
ON  YOUR  TIME  SHEET. 
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OUTLINE  OF  I^^5TRUCTI0N 


(2)   Add  water  to  sponge  as  required. 


2.     Hoto  Tool  -  Routine  Maintenance. 


a.  Dally 


{!)   Check  tool  body  for  cracks  oj* 
loose  screws. 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(2)   Check  chuck/collet  for  wear, 
stripped  threads  or  cracks. 
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To  Develop  Job  Seeking  Personal  Goals 

YES  HO 


Throws  the  exact  number  of  ring  tosses 
that  he  or  she  has  pre**deterndned  to 
throw*    (The  required  distance  between 
the  thrower  and  the  target  is  not  given*) 


Ihrows  the  exact  number  o£  ring  tosses 
that  he  or  she  has  pre^determined  to 
throw*    CTbe  required  distance  between 
the  thrower  and  the  target  Is  prescribed*) 

Writes  Out  a  definition  for  a  work  goal* 
(The  finished  product  would  contrast 
work  goals  with  other  kinds  of  goals*) 


Compares  in  writing »  short  and  long  range 
goals*  (Definition  must  include  contrast 
of  short  and  long  range  goalsO 


Prepares  a  written  checklist  to  be  used 
in  setting  short  and  long  range  goals* 

Generates  and  writes  out  a  minimum  of  three 
personal  work  achievable  goals*  (Two  short 
range  work  goals  and  one  long  range  goal*) 


Selects  a  short  range  work  goal»  sequences 
the  steps  to  achieve  the  goal  and  provides  a 
projected  completion  date  in  writing* 


Selects  a  long  range  work  goal»  sequences 
the  steps  to  achieve  the  goal»  and  provides 
a  projected  completion  date  in  writing* 

Paraphrase  in  writing^  the  quote^  *'If  you 
don*t  know  where  you*re  goings  you*ll 
probably  end  up  somewhere  else*'* 


O  6172P9 
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OUTLINE  OF  IHSTRMCTIOH 

(3)   Check  cord  for  burns >  cracks 
and  plug  integrity. 


b.  Meekly 


(I)  dean  dust  from  inside  housi 
with  low  pressure  air,  (May 
be  done  more  often  if  necces 


iry) 


(2)   If  in  heavy  use  cKeck  brushe 
and  annature  for  wear. 


^ 


INSTRUCTOR  ACTIVITY 


1-4-14 


STUDENT  ACTIVITY 


O 
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Lists  two  usages  of  the  Chamber  of  Commerce 
in  a  job  search* 


Lists  two  usages  of  the  Library  in  a  job 
search. 


"Co  Develop  Job  Seeking  Skills 


Completes  designated  format  for  employment 
history  correct ly. 

Completes  personal  data,  job  accomplishments, 
and  employment  objective  format  correctly. 

Drafts  a  resume  using  format  designated  in 
class. 

Drafts  an  Introductory  cover  letter  to 
accompany  resumes  using  guidelines  provided 
in  class. 

Drafts  letter (s)  to  person Cs)  to  be  used  as 
references  to  secure  permission  to  use  their 
nameCs), 

Drafts  a  follow-up  letter  to  be  used  in  a 
job  search. 

Drafts  a  letter  to  respond  to  newspaper  ads 
using  format  provided  in  class. 

Completes  a  written  quiz  on  the  use  of  resumes, 
introductory  letters,  follow**up  letters,  want-ad 
letters,  and  reference  letters,  with  80% 
proficiency. 


2,?  7 


OUTLINE  OF  INSTRUCTION 


3.  *  All  other  electrical  equipment  used 
routine  maintenance. 


a.     Daily  checks 


6172P9 , 

2^1 


(!)    Damaged  Power  cords. 


(a)   Burns,  cracks,  breaks 


(b)   Solvent  attack 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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YES  NO 


Paraphrases  the  statement »  "Dress  for  the   

Job  you  are  seeking," 

To  Provide  Opportunities  to  Practice  Job  Application  Skills 

; 

Prepares  an  application  data  card  to  be  used    * 

In  completing  applications,    (Information  on 
this  card  must  be  Items  Identified  In  class,) 


Completes  vocabulary  quiz  on  applications  with 
80%  proficiency. 


Completes  at  least  four  job  applications 
using  application  data  form  as  a  guide. 


Identifies  verbally  what  form  should  accompany 
a  resume^  and  states  why. 

Completes  the  identified  form  to  accompany 
the  resxime. 


To  Evaluate  Job  Preference  and  Suitability 

Completes  a  weekly  budget  and  determines 
tnlnim'"^  wages  needed  using  an  established 
budget  format. 

Completes^  in  writings  a  job  acceptance 
criteria  form. 


To  Provide  Opportunities  to  Apply  for  Jobs  in  the  Current  Employment  Market 

Replies  in  writing  and/or  by  telephone  to  at     

least  ten  newspaper  advertisements  using 
format  developed  in  class. 


OUTLIKE  OF  IKSTRUCtlON 
(2)   Insulation  damage 


{3}   Ev  i  dence._of  ■  wear- 


O  6172P9 

ERIC. .  / 


(4)  Dirt 


B.     SX-300  System  -  Periodic  Maintenance 


1.     If  equipment  does  not  operate  check  fo 


a.    Unit  plugged  in 


226 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY  ^ 


If 


227 
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II,    Conpetencles  -  Job  Survival  Skills 


To  Explore  Job  Survival  Attitudes 

YES 


Identifies  froia  a  list  of  terminology, 
terms  which  apply  to  developing  a 
positive  job  Survival  attitude. 


Identifies  from  a  given  list  of  positive 
and  negative  attitude  statements,  the 
positive  job  survival  attitude  statements. 


Lists  at  least  three  advantages  of 
displaying  a  positive  job  survival 
attitude 4 

Writes  a  factual  example  of  a  person 
displaying  a  positive  job  survival 
attitude. 

Revises  a  negative  job  survival  attitude 
statement  to  a  positive  job  survival 
attitude  statement. 


To  Develop  Job  Survival  Personal  Goals 


Writes  out  a  definition  for  a  personal 
relation  goal,    (The  finished  product 
would  contrast  work  goals  with 
personal  relation  goals. 


Generates  and  writes  out  a  minimum  of 
three  personal  relation  goals,  (Two 
short  range  personal  relation  goals 
and  one  long  range  goal,) 


Selects  a  short  range  personal  relation 
goal»  sequences  the  steps  to  achieve  the 
goal  and  provides  projected  completion 
date  in  writing. 


ERIC 


23.1 


*  f 


T 


OUTLINE'.OF  INSTRUCTION 


b.  -  Power'^on 


c.     Blown  fuses 


d.  •  Binding  pump 


2,     Frozen  or  broken  extractor  tij)S. 


a.     Remove  frozen/broken  tip  as  follovs: 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


ERLC 


6171P9 


903 


1-4-17 


229 


187 


YES  NO 


Lists  the  seventeen  skills  discussed  In 
class  that  employers  seek  In  an  employee. 


Selects  ten  of  the  above  skills  and  gives 
an  example  cf  these  skills  In  use. 


Lists  five  reasons  employees  are  terminated* 
(Items  must  be  taken  from  classroom 
guidelines 0 


Lists  five  tips  for  keeping  a  job, 

(Tips  must  be  taken  from  class  guldelinesO 

Identifies  ten  tasks  that  a  new  employee 
should  accomplish  during  the  first  week  on 
a  new  job. 


States  ^  procedure  for  leaving  a  job, 
(Using  classroom  guidelines,) 


To  Identify  and  Demonstrate  a  Process  for  Interpersonal  Froblenh*SoIving 


Writes  a  definition  of  an  interpersonal  problem. 


Lists  two  potential  interpersonal  problems 
people  may  have. 


Identif..^s  appropriate  means  from  a  given 
list  of  means  that  includes  both 
appropriate  and  inappropriate  means  for 
a  given  situation* 


Generates  &  minimum  of  five  distinct  means 
for  a  given  situation. 


\j 


OUTLINE  OF  INSTRUCTION 

(1)   Turn  off  extractor*  allow  to 
cool . 


(2)   Using  #3  12*inch  long  drill 
and  metal  block  with  3/16 
inch  hole*  attempt  to  push 
tip  remains  out  of  element. 


(3)    If  unable  to  push  out*  slowl  / 


r,d  carefully  use  drill  to 
drill  out  tip.    {Be  careful 
not  to  scar  inside  of  elemen 
with  drill  bit.) 


3.     Plugged  extractor  element 


230 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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Instructor's  CmEnaents; 


ERIC 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTTVTTv 


STUDENT  ACTIVITY 


Insert  copper  rod  until  it  touchi  s 

allow  rod  to  heat  solder.  Quick' 

Tt^y'^  '"^  '*^P^"  footswitd' 
to  apply  vacuum  and  pull  solder 
into  Chamber.  «  uer  j 


solder  plug  may  have'to  l  e 

1;  J^^^'"*/^*^  ^*^P5  outlined' 
for  broken  tips. 


4.     Insufficient  vacuum 


0'3  0 
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APPENDIX  Di    EMPLOYABILITY  PROFILE 


Eroployablllty  Profile  -  This  profile  provides  an  opportunity  for  self* 

evaluation  of  marketable  skills  and  personal 
characteristics^    This  information  wjll  be  helpful 
when  selling  yourself  to  employers* 


Name 


I  have  the  following  skills ^ 


I  am 


2:>7 

ERIC 

"'C  THE  WORKING  CLASS 


OUTLINE  OF  INSTRUCTION 


a.     Check  for  the  following: 


(1)*  Blockage  of  tip  or  element 
with  solder. 


(2)   Chamber  sealed  at  both  ends. 


(3)   Flow  control »  valve  settings 
correct. 


(4)  Damaged  or  disconnected  vacuum 
hose. 


23-1 


'    INSTRUCTOR  ACTIVITY 


STUDENT-  ACTIVITY 


43o 
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SUGGESTED  SPEAKERS 

-  Working  Class  Graduate 

-  Speaker  representing  employment  area  of  the  majority  of  the  class 
Example;  A  secretary 

-  Community  college  member  to  explain  various  educational  programs  available  at 
the  college. 

-  Supervisor  or  managar  in  the  area  of  interest 

Example;  A  supervisor  who  has  a  secretary  will  explain  what  is  expected  of  a 
secretary* 

-  Makeup  Consultant 

Example;  How  to  apply  makeup  for  work. 


r^J^r^  ^  '^^^  THE  WORKING  CLASS  


OUTLINE  OF  INSTRUCTION 

(5)   Cotton  filter  in  chamber  pac 
dirty;  too  large  a  piece  of 
cotton. 


ERIC 
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(6)   Filters  und  pump  dirty,  clogied 


(7)   Leaks  in  pump  due  to  loose  strew, 
ect. 


(8)   Check  that  filter  bowls  are- 
firmly  seated. 


(9)   Check  that  pump  vanes  move  ' 
freely  and  are  undamaged. 


INSTRUCTOR  ACTIVITY 


ed 
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STUDENT  ACTIVITY 


222. 
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Appendix  G:  Mock  Interview 


During  the  class  each  student  participates  in  at  least  four  interviews  with  the  instruc* 
tor  and  student  role  playing  the  employer 

Finally,  each  student  is  interviewed  by  a  local  company  personnel  representative  who 
agrees  to  come  to  the  class.  This  session  is  videotaped  and  reviewed  with  the  class. 

The  goal  i$  to  make  this  session  with  the  personnel  representative  as  realistic  as 
possible;  therefore,  the  personnel  representative  provides  the  necessary  test,  application,  and 
interview  evaluation  forms.  The  students  are  advised  to  prepare  as  if  they  were  going  on  a 
real  interview. 


ERIC 


OUTLIKE  OF  INSTRUCTION 

(10)  Check  for  proper  rotor  to 
housing  adjustm«it. 


5,     Insufficient  heat. 


a.     Check  tiiat  extractor  plug  Is  f1nn|ly 
In  socket. 

t 


4  '  * 

b.     Check  fuses  for  power  controls* 


6170P9 


ERIC 


c.     Check  power  settings. 


233 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


CO 


l-4r22 


239 


Appendix  t :  Tapes  -  World  of  Work  Tape  Series 


Title:  "On  the  Job" 

Produced  by: 

Education  Design,  Inc. 
47W.1 3th  Street 
New  York,  N.Y.  10011 
(21 2)  255-7900 


.  OUUIKE  OF  IKSTRUCTIdH 

Check  heater  element  for: 


(1)   Tight  connections. 


(2)   Replace  elements  If  bad  *  ' 
follow  maintenance  instruc- 
tions manual  to  the  letter. 


PACE  HOT  SHOT  UNIT 


1.  Handpieces 


a.     Keep  tips  clean 


^  240 
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INSTRUCTOR  ACTIVITY 




STUDENT  ACTIVITY 


2-11 
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APPENDIX  K:    PREREQUISITES  FOR  THIRD  WEEK 

Name  Date 


*Pre requisites  for  Third  Week  Activities  -  Check  to  Indicate  Completed: 


1<    Companies  Vd  Like  to  Work  For  &  Companies  That  Might  Need  Hy 
Skills  Sheets  completed* 


2.  Personal  Contact  List  completed. 

3.  Dra£ts  of  Telephone  Dialogue. 

4.  Job  Criteria  Form  completed, 

5.  Reference  Letters  coiopleted. 
S*  Resume  completed  and  copied. 

7.  Personal  Data  Card  completed. 

8.  Competencies  except  this  unit. 

9.  Five  References  from  Personal  Contact  List. 

10.  Job  Search  Resource  -  Problem  Solving  Quiz  coinpleted. 


*  This  form  must  be  completed  and  passed  Into  the  Instiructor  by  the  last 
of  the  second  week.    If  this  form  Is  not  passed  In  by  the  specified  tlme» 
you  may  not  be  authorized  to  work  the  third  week. 


ERIC 
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OUTLINE  OF  INSTRUCTION 
h.    Keep  tip  retainer  screws 

No  power  to  HS-20 

a.  Power  cord 

b.  Switch  on 

c.  Fuse 

d.  Check  temperature  control 

0 


INSTRUCTOR  ACTIVIiV 


STUDENT  ACTIVITY 
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Interviews  (Two  hours  allowed  for  each  Interview) 

Name  of  Coiapany  Position  Sought  Time  (Started/Finished) 


Other 

Description  Time  (Started/Finished) 


Signature  Total  hours/iidnutes 


^  In  order  to  be  paid»  this  time  sheet  must  be  submitted  each  day  during 
the  third  week* 


2\7 
ERIC 

—  THE  WORKING  CLASS 


OUTLINE  OF  INSTRUCTION 


D.     Safety  Precautions 


ERIC 


1.  Tool 


a.     Clean  and  store  all  tools  properlj 


b.     Never  use  excessive  force  on  any 
tools. 


c.     Use  each  tool  in  the  manner  it 
was  designed  to  be  use. 


6170P9  ' 
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INSTRUCTOR  ACTIVITY 
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STUDENT  ACTIVITY 
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■OUTLINE  OF  INSTRUCTION 

INSTRUCTOR  ACTIVITY 

STUDENT  ACTIVITY 

Z,  Personal 

* 

* 

a. 

Beware  of  burns  from  hot  tools.  . 

b. 

* 

When  using  chemicals  beware  of 
skin»  eye»  and  internal  contact; 
avoid  excessive  inhalation  of 
fumes . 

> 

c. 

Use  coinmon  electrical  safety  pre- 
cautions to  prevent  injury. 

* 

* 

Wear  eye  protection  when  using 
moto-tool  and  also  use  approved 
safety  respirator  TC-21c-n2  u^ien 
cutting  or  grinding  on  printed 
circuit  boards. 

217 
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OUTLIKE  OF  INSTRUCTION 
III.  APPLICATION  -  Job  Sheet  1-4-10 


IV.  SUMMARY 
, ,   A.  Introduction 


1'     Nature  of  summary. 


2.     Purpose  of  summary. 


6.     Directions  to  students. 


J 


INSTRUCTOR  ACTIVITY 

III.  Supervise  each  student's 
performance,  emphasizing 
safety 


A.     BnphasTze  Importance  of  th( 
summary  for  the  student. 


STUDENT  ACTIVITY 

III.  Complete  1-4-10 

Ask  questions  If  pro- 
cedures are  not  clear. 


1-4-2? 


OUTLINE  OF  INSTRUCTION 


1.  Questions 


2.  Notes 


Recap  of  lessons 


1.     Routine  Maintenance 


2.     S)(-300  System  -  Periodic 


3.     Pace  hot  shot  unit 
^00 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Emphasize  safety 


-28 


C.     Ask  quesltons  If 
material  not  clear; 
check  notes  to  insure 
accuracy  and  complete 
ness. 


251 


OUTLINE  OF  INSTRUCTION 


INSTfyjCTOR  AaiVITY 


STUDENT  ACTIVITY 


V.     INFORWL  TEST 

* 

There  is  no  informal  test  for  this  lesson 
topic.   It  has  been  provided  for  through  the 
implementation  of  Part  III»  "Application". 


VI.   ASSIGMMENT  -  HONE 


2- 
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FLEET  TRAINING  CENTER 
NAVAL  ST/VriON 
NORFOLK*  VIRGINIA  i?511 


Miniature/Microminiature  Electronic  Repair  (2M)  Program 
A 100-0034 

Lesson  Topic  2*1: 

Printecf  Circuit  Board  Component  Installation  and 
Soldering 

Security  Classifications  UNCLASSIFIED 

Time  Allocation:   Classroom   -  2.0  Hours 
Laboratory  -  6*0  Hours 

INSTRUCTIONAL  MATERIALS 

K     Training  EqiHpment 

a,  MERP/2M  Kit 

2.  Training  Aids 

a*     Slides  YXH-LS-Sl  thru  YXH'L3-S61 

3.  Training  Aids  Equipment 
a-     Projector*  Sli<fe 

b.  Screen,  Proiection,  Standard 

4.  Text 

a.     Student's  Guide 


5.  References 

a.  HIL-STD-454D 

b.  MIL -C -47256  (I  1.)  ■  '   ^  - 

c/    Vol.  6*of  PACE  Rework  and  Repair  Technology 
Series 

TERMINAL  OBJECTIVES 

Silpported  entirely  by  this  lesson  topic: 

hO   REPLACE  component  parts  on  printed  circuit  boards 
jjsing  the  cprrect  tools  and  soldering  techniques  and 
APPLY  the  proper  conformal  coating  in  accordance  with 
the^  procedures  and  to  the  standards  outlined  in 
MILtSTD-454D  and  HIL-C'47256  (M.l/} 

ENABLING  OBJECTIVES  ^ 

When  you  complete  this  lesson  topic*  you  will  be  able  to: 

2. hi       POSITION  components  on  single  and  double  sided 
printed  circuit  boards*  usihg  preferred  nounting 
as  outlined  in  MIL*STD-4S4D. 

2.1.2       SHAPE  component  leads  for  mounting  on  printed 
boards  without  damaging  leads  or  components  and 
meeting  all  bend  specifications  as  ltsted*1n 
HIL-STD-454D.  ■  '  . 


ERIC 
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2-1-1 


0 1,^ 


2;L3       REPLACE  electronic  exponents  on  printed 

circuit  boards  utilizing  the  proper^  tools  and 
soldering  techniquesfor  high  quality  printed 
circuit  soler  connections  followin<}  the  fro- 
cedures  and  to  the  standards  as  evtllned  in 
MIL-STn-454D.  ^  ^ 

2.1.4^      INSPECT  printed  circuit  solder  connections 

on  selected  boards  and  DETERMINE  that  quality 
and  reliability  are  in  accordance  with  the 
standards  outlined  in  MIL^STD-4540.  ^ 

2*L5       IDENTIFY  the  conformal  coating  application 
techniques  that  should  be  M^^d  on  various 
repaired  printed  circuit  boards*  Icfentifi^ 
cation  will  be  in  complete  a^^reement  with 
teh  information  contained  in  MIL-C'47256 

(«:io .  ^  ^ 

■CRITERIOK  TEST  , 

Given  selected  single  ^nd  double  sfdci  printed  circuit 
boards  the  student  will  position  a  minimum  of  10  com* 
ponents»  shape  their  leads»  install  them  using  the 
accepted  soldering  techniques  and  inspect  the  completed 
work  to  ensure  that  the  quality  and  reliability  are  in 
accordance  with  standaijds  outlined  in  HIL-STD-454D. 

The  student  will  be  required,  to  identify  by  name  the 
acceptable  conformal  coating  application  techniques 
outlined  in  MIL-C-47256  (HJ.)* 

HOMEWORK  -  NONE 
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OUTLINE  OF  iNSTRUCTIQN 
L  INTRODUaiON 
A.  Contffct 


6  Readiness 


257 

2078-79P10 

ERIC 


INSTRUCTOR  ACTIVITY 


A.     Introduce  self  and  topic, 
•provide  for  students  need; 


STUDENT  ACTIVITY 


1 .  Muster 


Z.  .  Comfort 


3.     Visibility  and  seating 


B.     Explain  value  of  subject 
matter,  pointing  out  v^erc 
appropriate,  its  relation- 
ship to  the  following: 


2-1-3 


25S 


CO 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Accomplishment  of  dally 


tasks  aboard  ship. 


2*     The  necessity  of  the 
skills  and  techniques 
in  repair  of  printed 
circuit  boards* 


3*     Personal  apa^«Uon5 
of  the  knowUal^TW 
-     skills;    "  ' 


4*     Seek  to  motivate*   Te' 1 
a  good  tie-in  story  ii 
possible* 


260 
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OUTLINE  OF  INSTRUCTION 
C.  Effect 


Overview 


2078-79P10 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


C.     Uhen  following  a  subject 
matter  lesson  topic »  do  the 
following: 


Explain  relationship  <^f 
this  lesson  to  prevloifs 
iGsson(s) . 


2.  Cotnmend  students  for 
mastery  of  skills  in 
previous  lesson(s) . 


0*     Overview  lesson  by: 


2-1-5 


OUTllUE  OF  INSTRUCTION 


2078-79P10 

ERIC 


INSTRUCTOR  ACTIVITY 


STDDEHT  ACTIVITY 


1.     Stating  learning 

objectives  as  contained 
on  cover  pages  to  thip 
topic. 


2.  Stating  procedures  to 
be  followed  during  th 
lesson. 


a.     Taking  notes 


b.     Asking  questions 


c.     Use  of  criterion  test 


2  CM 


OUTLIKE  OF  IKSTRUCTIQN 


INSTRUCTOR  ACTIVITY 

3*     Invite  questions  con- 
cerning objectives 
and  procedures. 


STUDENT  ACTIVITY 

3*     Ask  questions  con- 
cerning objectives  or 
procedures  if  in  doubt. 


IK  PRESEKTATIOK 


Proper  positioning  of  a  component  on  a 
Printed  circuit  board 


li     Specifications  and  standards 


tn  repair^  replacement  componentjs 
should  always  be  installed  in 
conformance  with  the  original 
configuration 


2078-79P10  2^^^ 


Explain  and  describe  the 
proper  positioning  of  com- 
ponents on  PCB's  using  the 
appropriate  slides. 


2-1-7 


2C6 
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OUTLINE  OF  INSTRUCTION 

b.     Component  bodies  shall  be 
^  centered  between  the  component 
lead  rttounting  points  whenever 
design  factors  permit 


c.     Correctly  mounted  components 


(1)    The  flush  mounting  technique 
is  the  preferred  method 


(2)   The  component  body  is  centered 
between  the  lead  mounting 
points 


INSTRUCTOR  ACTIVITY 


Display  slide  YXH 
L3-S2,  "Component 
Installed  on  Printed 
Circuit  ^oard" 
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STUDENT  ACTIVITY 


ERIC 


OUTLINE  OF  INSTRUCTION 


Replacement  components  shall 
be  mounted  so  as  to  make  all 
possible  identification  marking: 
readable  Ithout  alsturbing  the 
componeni 


Uhen  a  series  of  components  are 
mounted  in  the  same  style  and 
direction^  they  should  be  place' I 
so  that  markings  on  all  are  rea< labia 
from  a  single  point  (giving  due 
regard  to  polarity  requirements 


INSTRUCTOR  ACTIVITY 


Any  mounting  hardware  removed, 
during  disassembly  shall  be 
replaced  when  Installing  new 
component  -  " 


Considerations  to  be  made 


,2080-8lP10 


ERLC 
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STUDENT  ACTIVITY 


3 


270 


OUTLINE  OF  INSTRUCTION 


The  following  consicJerations  ta(|e 
mandatory  precedence  over 
preferred  mounting  styles  when 
mounting  a  component 


(1)    Proper  mounting  of  polarized 
components 


(2)    Physical  space  limitations 
of  original  design 


b*     When  mandatory  mounting  consider 
ations  have  been  met,  preferred 
configurations  should  be  Lised 
whenever  possible* 


2080-81P10  OK,^ 

ERLC 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 


Methods  of  shaping  component  leads  forr' 
mounting  on  a  printed  circuit  board 


h     Specifications  and  standards 


a.     Compcnent  leads  shall  always  be 
straightened  and  cleaned  prior  tf> 
shaping 


b.     Straightening  leads  using  a  tool 
designed  for  the  purpose 


c*     Leads  may  also  be  straightened 
by  hand  using  anything  that  will 
NOT  cut,  or  scrape  the  lead 


2080-81P10 
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INSTRUCTOR  ACTIVITY 

Explain  the  proper  methods 
of  shaping  component  leads 


STUDENT  ACTIVITY 


a.     Display  slide  XYH 

L3-S3,  ''Straightening 
Transistor  Leads'* 


b*     Describe  tise  of  special 
tool 
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^74 


OUTLINE  OF  INSTRUCTION 


d.     Leads  can  be  cleaned  using  a 
special  tool  designed  for  the 
purpose 


Rubber  eraser  to  clean  component 
leads 


(J)  Use  an  ink-type  eraser  for 
this  purpose  as  other  type 
erasers  will  leave  an  oily 
film  on  the  lead 


(2)   After  cleaning  leads  with  apy 
method*  the  final  cleaning 
step  should  be  to  wipe  the 
lead  thoroughly  with  solvenit 
to  remove  particles  left  by 
the  other  cleaning  methods 


ERIC 


INSTRUCTOR  ACTIVITY 

c.     Display  slide  XYH 
L3-S4,  "Using  Special 
Lead  Cleaning  Tool" 


e.     Display  slide  XYH 

L3-S5s  "Eraser  Cleanijig 
of  Leads" 


STUDENT  ACTIVITY 


2 


OUTLINE  OF  INSTRUCTION 


ERIC 


2080-8 IP 10 
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The  nnninium  distance  between  th^ 
seal,  where  the  lead  enters  the 
body  of  the  component,  and  the 
start  of  the  lead  bend  shall  be 
NO  LESS  than  a  distance  equal 
the  diameter  of  the  lead  itself 


The  mlnlmujn  distance  between  anj' 
weld  bead  on  the  lead  and  the 
start  of  the  lead  bend  shall  be, 
no  less  than  a  distance  equal  t) 
twice  the  diameter  of  the  lead 
Itself  and  the  bend  shall  NOT  b^ 
between  the  weld  bead  and  the 
component  body 


h.     The  minimum  radius  of  the  bend 
itself  (sharpness  of  the  bend) 
shall  be  no  less  than  a  distance 
equeil  to  the  diameter  of  the  leid 
and  the  bend  angle  shall  be  90 
degrees  at  all  times,  except  whp 
forming  special  stress  relief 
bends 


INSTRUCTOR  ACTIVITY 

f.     Display  slide  XYH 
L3-S6,  "Lead  Bend 
Placement  From  Component 
Lead" 


Display  slide  XYH 
L3-S7,  "Lead  Bend 
Placement  From  Compoi  ent 
Lead  Meld  Bead" 


STUDENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 


2?:) 
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ERIC 


After  bending  leads,  and  before 
inserting  component  on  board* 
always  clean  leads  with  solvent 
to  remove  and  skin  oils  and  salts 
present  due  to  finger  contact 


j.     After  installing  the  component 
on  the  board »  the  proper  lead 
termination  must  be  made  prior  to 
soldering 


(1)    Prior  to  shaping  lead'^termln- 
r    atlon,  excess  lead  must  be  cut 
with  a  flush-cutting  tool  to 
the  proper  length 


(2)   Oi  clioched  termrations  the 
.lead  length  shall  be  not  less 
than  the  diameter. of  the  pad 


INSTRUCTOR  ACTIVITY 


1. 


Display  slide  XYH 
L3-S8»  "Component  Lead 
Bend  Radius  and  Angle" 


(1) 


Display  slide  XYH  L3-sf 
"Cutting  Excess  Lead  From 
Termination" 


(2)   Display  slide  XYH  L3-S 
"Proper  Lead  Lent  V  fo 
'  Termination" 


0, 


STUDENT  ACTIVITY 


2o 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVilTY 


STUDENT  ACTIVITY 


(3)  Semiclinched  terminations  hav€ 
the  same  length  speclficatiorh 
as  full  clinches 


(3)   Explain  that  lead 
/      is  cut  within  fSpeci F1- 
cations  shown 


r 


t 


(4)   All  clinched  terminations  are 
bent  In  the  direction  of  the  run 


(5)   Full  clinch  tennlnatlons  must 
contact  the  run  surface  and  ne  t 
overhang  dr\y  part  of  the  run 
edge 


(6)   The  lead  length  of  stralght-tlrough 
terminations  shal t  be  not  lesr 
than  one  .lead  diameter  and  noi: 
more  than  two  lead  diameters 
above  the  board  surface 


2089-81&2065P1Q 
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OUTLINE  OF  IHSTRUCTION 
2.     Recocnnended  tools 


a*     The  following  items  are  those 
recomnended  for  use  In  cleaning 
shaping >  and  cutting  component 


INSTRUCTOR  ACTIVITY 


(I)   Round  nose  pliers 


(2)   Cutting  tweezers 


{3)   Special  lead  forming  tool 


(4)   Orange  wood  stick 


2  b' 3 


eads 


STUDENT  ACTIVITY 


2S4 
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INTRODUCTION  TO  INDUSTRIAL 
COOPERATIVE  TRAINING 
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OUTLINE  OF  INSTRUCTION 


Proper  shepins  techniques 


Tde  first  step  in  preparing  for 
^  component  installation  Is  to 
thoroughly  clean  the  circuit  bod^<i 


(1)   A  different  style  of  pencil 
eraser  can  be  used  to  remove 
„  - -  ..light  oxides-and  gold  platirgs- 


(2)   Heavy  oxides  and  thick  platings 
may  be  rentoved  with  mechaniqal 
abrasion 


(3)   Always  clean  board  after 
abrading  and  DO  NOT  let 
solvent  evaporate,  wipe  it 
away 


9^^ 


INSTRUCTOR  ACTIVITY 


b.     Display  slide  YXH-L3Sl|l 
"Cleaning  Board  for 
Component  Installation 


(l)   Display  slide  YXH 

L3-S12,  'Tencil  Eraser 

" — —(Meaning"--  


(2)   Display  slide  YXH 

L3-S13,  "Removlns  Heavl/ 
Oxides" 


STUDENT  ACTIVITY 


(3)  Display  slide  XYH 
L3-S14,  "Cleaning 
After  Abrasion" 
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INTRODUCTION  TO  INDUSTRIAL  COOPERATIVE  TRAINING 


Learning  Activity  Package 
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OUTLINE  OF  INSTRUCTION 


(4)   Solvent  cleaning  may  also  be 
done  with  a  brush.  Always 
use  d  brush  which  has  soft 
bristles  to  prevent  scratchi^»g 
the  conductor  surfaces 


The  next  operation  in  component 
installation  is  cleaning  and  bendjing 
the  component  leads  prior  to 
insertion  in  board 


(!)   A  nylon  rod  may  be  used  to 
bend  component  leads.  Be 
sure  to  always  hold  the  com- 
ponent body  immobile  and  bend 
only  the  pigtail  end  of  leac 
with  a  smooth  wiping  motion 
of  the  finger  to  prevent  stir^ss 
damage  to  component 


2i7 


INSTRUCTOR  ACTIVITY 

(4)   Display  slide  XYH 

L3-S15,  "Another  Solvetjt 
Cleaning  Method" 


(1)   Display  slide  YXH 
L3-S16,  "Bending  Lead 
Vfith  Nylon  Rod" 
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IKTRODUCTIOM 

Industrial  Cooperative  Trninin^  (ICT)  is  a  Program  designed  to  provide 
industrial  occupational  training  experience  for  high  school  juniors  and 
seniors  at  least  sixteen  years  of  age.    You  will  attend  school  one-half  6t 
each  School  day  and  receive  sup<^rvised  wcrk  experience  on  the  job  in  a  trade, 
technical,  or  industrial  occupation  for  the  other  half  oE  the  school  day. 
Occupational  training  is  given  on  the  job  in  manipulative  skills,  and  job- 
related  instruction  is  given  in  the  high  school  ICT  classroom* 

This  Learning  Activity  Package  (LAP)  will  help  you  to  understand  the 
aims  oE  the  program  and  your  responsibilities  as  a  student*  Industrial 
Cooperative  Training  is  a  three-way  cooperative  plan.    Only  through  the 
combined  eEEorts  of  your  employer^  your  teachers-coordinator,  and  yourselE 
can  you  get  the  most  out  oE  the  program. 


ill 

6^ 


OUTLINE  OF  INSTRUCTION 

(2)   Methods  of  using  round  nose 
pliers  to  form  90-degree  beijds 
and  stress  relief  loops. 
Always  use  EXTREME  care  not  to 
mash  the  component  lead  during 
this  process 


(3)   Gripping  lead  GEMTLY  with 
pliers*  make  the  bend  in  the 
the  same  manner  as  with  the 

— - — nylon-^rod-  
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ERIC 
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(4)    Ensure  that  component  leads 
have  bben  properly  bent. 
The  correct  oend  position  arjd 
radius  w^th  the  component  bqdy 
centered  between  bends 


(5)    Initial  step  in  forming  strejss 
relief  loops  is  to  make  a 
standard  90-degree  bend  in 
-    tiTfe  lead 


INSTRUCTOR  ACTIVITY  STUOE^!T  ACTIVITY 

(2)    Display  slide  YXH  £ 
L3-S17,  "Using  Round 
Nose  Pliers  to  Bend 
leads" 


(3)   Display  slide  XYH 
L3-S18,  "Pliers  in 
Use  to  Make  M^Oegr^e^ 
Bend" 


(4)    Display  slide  YXH 
L3-S19,  "Results  of 
Proper  Sending" 


(5)    Display  slide  YXH  i.3-S?D, 
"Starting  to  Fonn  Streps 
Relief  Loop  With  Plierj" 
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PRETEST 

Define  the  following  TCT  terms. 


1. 

Cooperative  training. 

2. 

Directly  related  Instruction. 

^. 

General  related  Instruction. 

A. 

ICT 

5. 

Sponsor. 

6. 

Teacher-coordinator, 

1. 

Training  station. 

8.     Training  plan. 


1 


OUTLINE  OF  INSTRUCTION 

(6)   To  finish  the  stress  relief 
bend/grip  lead  just  beyond 
'    90"degree  bend  and  wipe 

pigtail  smoothly  around  pli|r 
jaw  forming  180-degree  loop 


(7)  One  of  the  many  types  of 
special  lead  forming  tools 

_,_,„aloii3_JdtJi_so^ 
its  capabilities 


(8)   The  special  tool  may  be  usel 
to  measure  proper  component 
lead  spacing.   The  sliding 
post  must^be  locked  into  pLice 
with  the  setscrew  after  the 
posts  are  Inserted  ijito  the 
comppnent  mounting  holes 


-69m 


INSTCUaOR  ACTIVITY 


.  1 ' 


(6)  Display  si  Tide  XYH'  13-5 
"Finishing  Stress  Reli 
Bend" 


21. 
ef 


(7)    Display  slide  YXH  L3 
"'Special  Lead  Forming 


(8)   Display  slide^XYH  L3-^23. 
,  "Special  Tool  Used  to 
Measure  Lead  Spacing" 


22. 
Tool 
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Ptetest  (Continued) 

Respond  to  the  followinj;  questions: 

22.    Who  may  enroll  in  TCT? 


23.    Who  is  accepted  in  the  ICT  program? 


24*    What  is  the  on-the-job  training  requirement  of  VICA? 


25.     How  is  credit  awarded  for  TCT? 


26.     How  much  are  earnings  for  ICT  students? 


27.    How  is  ICT  placement  arranged? 


28.    W.tat  is  the  in-school  program? 


29.    What  is  the  school  load  for  an  ICT  student? 


30.    What  are  the  four  main  areas  of  study? 


3U    What  is  VICA? 


OUTLIKE  OF  INSTRUCTION  * 

(9)   The  upper  forming  posts  of 
the  tool  ref1ect^he^easu*ed 
lead  spacing.    The  componeU 
is  inserted  into  the  formipg 
posts  ^nd  leads  are  wiped 
firmly  against  side  of  pos 


(10)  Results  ot  correct  measuriig 

 — and  bending  with^  the  specTpT* 

tool ,   Note. that  correct 
spacing  and  bending  result 
in  parallel  leads*and  no  bbw 
to  lead  between  component  pody 
and  bend 


(U)  Use  special  tool  to  form  sfcress 
relief  loops  after  making 
standard  90-degree  bend. 
Note  that  loop  also  provides 
a  longer  heat  path  when 
soldering  and  a  handy  ther^l 
^  shunt  attachment  point 
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INSTRUCTOR  ACTIVITY  . 

(9)   Display  slide  YXH 

U-S24,  "Bending  lea^s 
to  Measuired  Spacing 


''Example  of  Proper 
Measurijig  and  Ben^cjimi 


/ 


(U)  Display  slide  YXH  L3 
'forming  Stress  Rel 
^Loops  With  Special 


STUDENT  ACTIVITY 


S26, 


i^f 
Tc  ol' 
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Pretest  (ContinuoJ ) 

 ^  

46.  

Name  s:Gvon  aclv/intages  of  the  ^CT  pro^r.imp 

47.  

48.  

49.  

50.  

51.  

52*  

53.  

Circle  T  If  the  statement  is  TruOt  F  if  it  Is  False,  If  the  statement  is 
false  explain  why  in  the  blank  spoce  provided , 

T      F      54p    a  person  planning  to  become  a  chef  In  a  restaurant  would 
enroll  In  a  distributive  education  program. 


T      F      55p    All  students  in  trade  and  industrial  education  programs  are 
enrolled  in  ICT, 


T     F      56p    The  main  reason  for  enrolling  in  vocational  home  economics  is 
to  become  a  better  homemaker. 


T  F 


57p  .  Ornamental  horticulture  can  be  learned  in  an  agricultural 
'  education  program. 


OUTLINE  OF  1HSTRJCTI0H 

1.     A  component  with  leads  properly 
bent  and  cleaned  which  Is  ready 
for  insertion  into  a  printed  circuit 
.  board 


After  bending  and  Inserting  compf^nent 
into  board,  the  next  step  is  to 
properly  form  the  lead  termination 


(!)   A  component  with  stress  reljef 
loops  which  is  properly  ins^^rted 
into  board  and  ready  for  lefd 
termination  forming 


(2)    If  forming  a  straight-throufch 
termination,  the  lead  Is  sinply 
cut  to  proper  length  with  fjush* 
cutting  pliers 


INSTRUCTOR  ACTIVITY 

d.     Display  slide  XYH 
L3-S27,  "Component 
Leads  Cleaned  After 
Bending" 


{!)•  Display  sHd^  YXH 
L3-S28,  "Component 
Ready  for  Termination 
Forming" 


STUDENT  ACTIVITY 
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LEARNING  ACTIVITY  A 
TERMS  USI;D  in  INDUSTRIAL  COOPERATIVE  TRAINING 


Objective:    You  will  be  able  to  define  ten  terms  used  in  Industrial 
Cooperative  Training. 

Introduction:    Following  Is  £i  list  of  several  common    terms  used  in  Industrial 
Cooperative  Training.    It  Is  necessary  to  understand  the  meaning  and  use  of 
these  terms  before  proceeding  through  the  other  learning  activities  in  the 
module. 

1.  Cooperative  training  is  a  concept  in  education  where  the  student >  the 
schools, and  local  industry  work  together  to  provide  an  occupational  training 
program  for  the  student.    Sucli  <i  |)ro^;ramoffers  part-time  on-the-job  experieace 
while  the  student  pursues  regular  school  studies. 

2.  Directly  related  Instruction  is  that  part  of  the  in-school  training 
program  concerned  with  a  stinfy    of  the  occupation  in  which  the  student  is 
placed. 

3.  General  related  instruction  is  that  part  of  the  school  program  which  is 
concerned  with  Information  good  for  everyone  to  know   regardless  of  the 
occupation  being  pursued. 

4.  Sponsor  (also  training  sponsor)  is  nhe  TCT  students*  supervisor  for  th^ 
on-thti-job  trainlnj;  part  of  the  proju'<*J«>    The  sponsor  works  cooperatively 
with  the  teat^her-coord inator  in  <leveloping  ihe  student  training  program. 

5*    Teacher-cord ina tor  (also  coordinator)  coordinates  in-school  experience 
for  students  enrolled  in  the  ICT  program.    The  coordinator  teaches,  develops 
training  plans^  places  students  on  the  job,  and  evaluated  performarnce  on  the 
dob. 

6.    I_CT  is  the  abbreviation  for  Industrial  Cooperative  Training,  a  part-time 
training  program  for  secondary  school  students. 

'  14 


0UTL1 NEOM  NSTRUCnON 


(3) 
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To  form  a  semici Inched  term- 
ination, grip  the  lead  END 
with  pliers  and  bend  in  -he 
direction  of  a  run  to  a  45-degree 
angle  without  pulling  on  the] 
lead.   Then  the  lead  Is  cut 
to  the  proper  length 


(4)   The  Improperly  mounted  compcnent 
the  result  of  pulling  on  the 
lead  while  bending 


(S)   After  bending,  the  lead  Is 
cut  with  flush-cutting  pller 
Note  that  the  flush  side  of 
the  cut  Is  ALWAYS  towards  t^e 
board 


INSTRUCTOR  ACTIVITY 

(3)   Display  slide  XYH 
L3-S2g,  ''Forming 
Semlclenched  Termlnatl 


STUDENT  ACTIVITY 


)n' 


(4)   Display  slide  XYH 
L3-S30,  *'Rc::tjlts 
of  improper  Bendliig" 


(5)   Display  slide  YXH 
'     n-S31,  ^'Clipping 
Component  Lead" 


2dS 


'VI 


Terms  Used  in  Industrial  Cooperative  Training  (Continued) 
4.    Training  plan 


5.    Teacher  coordinator 


6,    Directly  related  instruction 


7.  ICT 


8.    General  related  instruction 


9.    Cooperative  training 


10.  VICA 


FRir 


OUTLINE  OF  INSTRUCTION 


(6) 


(8) 


(9) 


A  lead  being  bent  In  prepajra 
tton  of  forming  a  full  cli 
termination*   The  bendtng 
cutting  process  for  full  c 
leads  is  the  same  as  for  s 
leads 


INSTRUCTOR  ACTIVITY 

(6)   Display  slide  XYH 
ich  L3-S32,  "Forming  Ful 

ind  Clinched  Termination 

inch 

5miclinch 


After  cutting*  the  pigtail  is 
fully  clinched  down^ to  the 
board  surface  with  a  tool 
which  will  not  cause  damagfe 
l^ad  or  cause  damage  to  thp 
board  if  the  user  slips 


The  proper  m&thod  of  formihg 
a  full  clinch  using  a  nyloi 
rod  which  will  not  cause  aiy 
damage  to  either  lead  or  bpard 


A  properly  formed  full  clidch 
lead  termination 


to 


(7)   Display  slide  YXH 
L3-^S22,  "Poor  Method 
of  Making  Full  Clinc*^' 


8 


(8).  Display  slide  YXH 
L3-S34*  "Correctly 
Forming  Full  Clinch*' 


.STUDENT  ACTIVITY 


29!) 
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what  ij;  IndufiLr  ill  I  CotipcraLl  vc  Tra  iiiin^?  (CmiL  Intiocl) 
PLACEMENT 

The  teacher  coordinator  will  arrange  jub  interviews  in  the  student's  area 

of  interest*    Job  placement  will  depend  upon  your  aptitudes,  abilities,  and 

interests.    Students  may  enter  the  program  if  they  are  employed  in  the 

area  and  the  job  and  place  of  employment  is  approved  by  the  teacher  coordinator* 

rN-SCIIOOL  PROGRAM 

In  the  classroom  about  fifty  percent  of  your  time  will  be  spent  studying 
information  which  relates  to  your  job  in  a  general  way,  while  the  other 
fifty  percent  will  be  spent  studying  directly-related  material.  Your 
employer  and  teacher  coordinator  will  work  with  you  in  providing  technical 
material* 
SCHOOL  LOAD 

Most  students  take  three    or  four  cla*;ses  a  day  when  they  are  enrolled  in 
ICT,    Five  hours  per  week  are  spent  in  ICT  in-school  study. 
AREAS  OF  STUDY 

The  four  main  arr^s  you  will  study  in  ICT  are  job  skills,  technical 
informationj  good  job  attitudes,  and  consumer  information.     All  of  these 
areas  of  study  are  essential  to  success  in  life* 
VICA 

As  an  ICT  student,  you  will  be  expected  to  become  a  member  of  the  Vocational 
Clubs  of  America  (VTCA)*    This  is  an  organization  for  students  in  the  trade 
and  industrial  eciucaL"  ion  programs , 
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OUTLINE  DF  INSTRUCTION 

INSTRUCTOR  ACTIVITY 

STUDENT  ACTIVITY 

C.     Characteristics  of  high  quality  printed 
circuit  solder  connections 

C.     Display  slide  YXH 

L3-S35»  "Finished  Full 
Clinch  Termination"  and 
explain  the  characteristic 

I.     Soldered  area 

a.     The  area  to  be  soldered  on 
stralght'through  and  clinched 
terminations 

a.     Display  slide  YXH 
L3-S36»  "Area  to  be 
Soldered" 

b.     Note  that  soldered  area  extends 
beypnd  cut  end  of  component 
leau  sufficiently  to  form  a 
fillet 

1 
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LEARNir^lG  ACTIVITY  C 
AIMS  OK  INDUSTRIAL  COOPERATIVE  TRAINIKO 


Objec 


tlve:    You  will  be  able  lo  list  five  aims  of  the  ICT  program, 


1.  To  prepare  students  for  employment 
I  ^^^^^  0 

2.  '"  To  develop  good  attitudes  toward 
work  and  social  life,. 

3.  x'^id  students^tT  become  better 
team  workers.' 


A.    To  develop  leadership  abilities, 


5.    To  develop  students*  awareness  of 
their  surroundings. 


ERIC 


OUTLINE  OF  I^KTRl)rTTn^^ 


c.     Solder  must  .flow  to  the  adqe 
of  the  pad  in  all  cases 

*  M 


If  run  IS  plated  and  plating  has 
been  removed,  solder  shall  ba 
flowed  over  all  exposed  base 
metal 


e.     The  solder  forms  concave 
fillets  between  the  lead  and 
pad  with  no  internal  voids. 
Note  that  the  solder  does  not 
flow  into  the  hole  on 
single-sided  boards 


f.     On  a  double-sided  board  with 
plated-through  holes  or  flat- 
set  eyelets,  the  solder  should 
completely  fill  the  hole  and 
cover  pads  on  both  sides  of  the 
board 


INSTRUCTOR  ACTTVTtv 


STUDENT  ACTIVITY 


V 


e.     Display  slide  YXH 

L3-S37,  "Soldered  Arei 
.   on  Single-Sided  Board' 


Display  slide  XYH 
L3-S38,  "Soldered. Are; 
on  Double-Sided  Board' 
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Aims  of  IndustrLtil  Cooperative  Training  (Continued) 

democracy  are  important  parts  of  our  lives.    The  ICT  program  promotes 
this  kind  of  awareness  through  participation  in  the  many  activities 
provided  in  both  school  <intl  the  community. 
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OUTLINE  OF  INSTRUCTION 


The  soldered  area  of  funnel* 
set  eyelets  forms  three 
separate  solder  joints^  one 
on  each  side  between  the  outer 
flanges  and  the  pad^  and  one 
through  the  hole' between  the 
inside  of  the  eyeliet  and  the 
lead 


2.     Solder  quantity 


So^cier  quantity  falls  into 
four  categories:  preferred^ 
acceptable^  excessive^  and 
insufficient 


b*     High  quality  solder  connections 
will  exhibit  one  of  the  two 
following  solder  quantities 
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INSTRUCTOR  ACTIVITY 

g.     Display  slide  YXH 

L3-S39»  "Soldered  Area 
of  Funnel -Set  Eyelets" 


STUDENT  ACTIVITY 
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LEARNING  ACTIVITY  D 
YOUR  OBLIGATIONS  AS  AN  ICT  STUDENT 

Objective;    You  will  be  able  to  identify  ten  obligations  as  an  ICT  student. 
Introduction;    As  an  ICT  student , you  will  be  responsible  for  conducting  yourself 
in  a  manner  which  will  reflect  positively  on  you  and  the  ICT  program.  Your 
employer  will  be  rating  you  on  certain  aspects  of  your  behavior  which  are  just 
as  important  in  the  classroon  and  at  VICA  club  meetings  as  they  are  on  the  job, 
The  following  learning  activity     should     help  you  to  gain  insight  into  your 
obligations  as  an  ICT  student. 

1.     STUDENTS  ARE  EXPHCTED  TO  liE  RB('ULAR  IN  ATTENhANCt!  AT  SCHOOL  AND  ON  THE  JOB. 
Your  employers  hnve  agreed  to  become  Involved  in  the  program  both  because  they 
want  to  provide  opportunities  for  new  workers  to  develop  job  skills  and 
because  they  need  good  employees  to  do  the  job*    Your  work  assignment  is 
an  important  and  necessary  part  of  the  total  operation  at  your  place  of 
employment*    If  you  miss  work,  someone  else  must  carry  your  load* 
Your  on-the-job  training  is  a  regular  part  of  the  school  curriculum — the 
same  as  science,  math,  or  English.    You  receive  credit  toward  graduation 
for  work  experience,  just  as  you  do  for  other  courses.    Your  job,  your 
related  class,  and  your  other  subjects  are  all  vital  parts  of  the  design 
for  your  entry  into  the  adult  world  of  work.    A  good  record  is  necessary 
for  continued  participation  In  the  program. 

2*    A  STUDENT  IS  EXPECTED  TO  BE  ON  TIME  AT  SCHOOL  AND  ON  THE  JOB. 

Punctuality  (being  on  time)  is  one  way  of  showing  that  you  are  ready  and 
able  to  accept  responsibility.    Most  employers  and  teachers  will  judge 
you  partly  on  your  ability  to  be  at  the  appointed  place  on  time.     If,  for 
some  unavoidable  reason,  you  must  be  late,  always  call  your  employer. 
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OUTLINE  OF  INSTRUCTION 


(l)   The  preferred  solder 
quantity. 


{2)   An  acceptable  solde;"  quantity 


Solder  finish  and  wetting 


a.     The  solder  finish  must  exhibit 
*   the  following  characteristics  * 


(1)  -A  smooth  gleaming  appearano; 
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INSTRUCTOR  ACTIVITY 

(1)   Display  slide  YXH 
•t3-S40,  "Preferred 
SolerQuantity" 


(2)    Display  slide  YXH  L3- 
"Acceptable  Solder 
Quantity" 


S11, 


STUDENT  ACTIVITY 
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Your  Obligatiofcis  As  an  ICT  Student  (Continued) 

Every  place  of  empioyiHent  lias  different  requirements,  ^jo  it  will 
be  necessary  to  look  the  place  over,  and  deternine  what  Is  accept- 
able dress.    A  good  rule  Is — if  you  find  yourself  wearing  something 
which  attracts  a  great  deal  of  attention,  it  is  probably  inappropriate* 
You  are  expected  to  perform  your  job  m  a  responsible  manner.  You 
should  do  your  very  best  at  all  times-    How  you  conduct  yourself  will 
affect  your  present  and  future  employment  opportunities.    The  fact  that 
you  represent  the  ICT  program  to  your  employer  will  make  a  difference 
also  in  his/her  attitude  toward  hiring  oth?r  ICT  students  in  the  future. 
If  employers  have  bad  experiences  with  ICT  studlents,  they  may  not  be  will- 
li^S    to  act  as  training  sponsors  in  the  future. 

7.  COMPLETE  ALL  JOB  ASSIGNMENTS  CORRECTLY  AND  PROMPTLY. 

First, lenrn  to  do  the  job  well,  then  try  to  increase  your  speed.  You  must 
remember  that  training  new  employees  is  quite  expensive  for  a  business  or 
industry.    Because  you  cannot  do  the  job  as  well  as  an  experienced 
employee,  the  company  usually  loses  money  for  the  first  weeks  or  months 
of  your  employment.    Employers  are  wllllnji  to  spend  a  certain  amount  of 
time  and  money  on  training,  but  they  also  expect  to  see  progress. 

8.  DO  YOUR  BEST  IN  ALL  IN-SCHOOL  (RELATED)  ASSIGNMENTS* 

The  related  clasj;  is  designed  to  help  you  on  the  Job.    Try  to  take 
advantage  of  it. 

There  are  certain  things  which  an  employee  should  know  which  can  be  better 
learned  in  school  rather  than  on  the  job.    Your  teacher  will  be  present- 
ing related  topics  In  such  areas  c\s  pre-employment,  taxes,  money  and  bank- 
ing, and  safety.    You  will  nlso  spend  a  portion  of  time  studying  directly 
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yt)UTL!NE  OF  INSTRUCTION 

,  I 

{2}   No  pits  or  horjes 
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(3)  ^All  fillets  must  be  concave 


Solder  wetting  chardcterl sties 
must  be  as  follows 


(1}  Tiie  edges  of  the  solder  fUw 
njjst  blend  smoothly  into  tt)e 
"Soldered  surface  with  no 
ridged  or  bubbled  appearanc 


(2)  There  must  be  no  bays  or  crfevices 
extending  back  Into  the  solder 
flow 
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INSTRUCTOR  ACTIVITY 
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STUDENT  ACTIVITY 
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Your  Obligations  As  an  ICT  Student  (Continued) 

drifters  are  not  the  \iappiest  people.    Your  teacber-cooi'dinator  planned 
your  training  tjtation  assignment  with  great  care,  keeping  in  mind  your 
particular  career  goal  at  the  time  you  entered  the  program.     In  most 
cases  it  will  prove  worthwhile  to  stay  with  it.     If  this  seems  completely 
impossible,  your  teacher-coordinator  Is  the  person  to  consult* 

12.  OBEY  ALL  TRAFFIC  LAWS  WHILE  TRAVELING  TO  AND  FROM  THE  TRAINING  STATION. 

FOLLOW  YOUR  EMPLOYER'S  SAFETY  CODE. 

If  you  are  involved  tn  traffic  violations,  it  eventually  could  mean  that 
someone  else  will  need  to  be  responsible  for  getting  you  to  and  from 
your  job*    Since  someone  else  might  not  always  be  available,  you  may 
need  tc  give  up  your  job. 

While  at  work,  you  may  think  that  some  of  the  safety  regulations  are 
unnecessary.    Obey  them  anyway.    Very  often  such  rules  were  made  because 
of  bad  accidents  in  the  past. 

13.  PARTICIPATE  IN  YOUR  YOUTH  ORGANIZATION. 

Responsible  individuals  in  a  society  must  function  in  various  roles. 
Some  of  these  invol^^e  individual  effort,  but  others    require  working 
effectively  with  others.    Participation  in  youth  groups  associated  with 
your  program  will  help  you  develop  j^roup  skills  and  will  show  you  a 
great  deal  about  organizing  and  operating  an  organization. 

14.  UNDERSTAND  THE  REASONING  FOR  YOUR  OBLIGATIONS  AS  AN  ICT  STUDENT. 

The  obligations  which    were  discussed  include  a  lot  of  areas.  Please 
do  not  view  these  obligations  only  as  another  set  of  rules,  but  try  to 
understand  the  "why"  of  each  of  these  obligations. 

When  children  are  small,  it  sometimes  does  not  seem  worthwhile  to  explain 
all  the  "whys"  to  them*    One  tends  to  say  "just  because"  when  they  question 
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OUTLINE  OF  INSTRUCTION 

.  INSTRUCTOR  ACTIVITY 

STUOENT  ACTIVITY     —  ■ 

0.     Techniques  for  making  high  quality  printed 
circuit  solder  connectlors 

,   % 

-   --                        J   ■           ■  ■ 

.  -1*  '  ^Application  of  flux^ 

a*     Only  flux-cored  solder  should  be 
used  as  it  provides  automatic 
application  of  flux  to  the 
connection  while  being  soldered 

b.     For  large  areas  or  rapidly  oxidi; 
surfaceSja  quantity  of  external 
flux  may  also  be  applied  to  the 
joints  prior  to  soldering 

;ing 

312 

2.     Proper  heating 

31,1  ' 
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Your  Obligations  As  an  ICT  Student  (Continued) 

WHAT  DO  YOU  TOINK? 

Look  again  at  the  obligations  which  you  have  as  an  ICT  student.  Then 
rank  the  importance  of  each  on  the  following  list  by  placing  a  rank  order 
from  1  to  14  in  front  of  each  one. 

Student?  are  expected  to  be  regular  in  attendance  at  school  and  on 
the  job, 

  A  student  is  expected  to  be  on  time  at  school  and  on  the  job. 

  Notify  your  employer  when  circumstances  force  you  to  be  absent 

from  work- 

  Notify  your  teacher-coordinator  when  you  must  be  absent  from 

school  or  work* 

  In  most  schools  you  are  not  permitted  to  work  on  days  when  you 

are  not  in  school* 

  While  on  the  job,  you  are  exj^ected  to  conduct  yourself  in  a  positive 

and  mature  manner. 

  Complete  all  Job  assignments  correctly  and  promptly. 

  Do  your  best  on  all  in-school  (related)  assignments. 

  Avoid  detentions,  suspensions  and  expulsions, 

  Cooperate  fully  with  your  teacher-coordinator, 

  You  tnay  not  resign  or  change  jobs  unless  you  first  discuss  the 

situation  with  your  coordinator^ 

  Obey  all  traffic    laws  while  traveling  to  and  from  the  training 

station*    Follow  your  employer's  safety  code. 

  Participate  in  your  youth  organization. 

  Understand  the  reasoning  for  your  obligations  as  an  ICT  student. 


OUTilWE  OF  INSTRUCTION 


a*     Proper  heating  can  only  be 
accomplished  with  a  correctly 
prepared  soldering  iron- 


{1}   A  typical  soldering  irono 
used  in  high-reliability 
soldering*    NoteL  the  " 
different  tip.  sizes  which 
are  used  for  different  masses 
to  be  soldered 


(2)   The  tip  being  inserted  io  t(ie 
Iron.   The  tip  should  be 
inserted  to  bottom  of  hole 
and  setscrew  tightened  gent 
as  excessive  force  will 
cause  screw  to  heat-seize 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(1)   Display  slide  YXH 
L3-S42*  "Typical 
Soldering  Iron" 


(2)   Display  slide  YXH 

L3-S43*  "Inserting  Ti|i" 
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LEARNING  ACTIVITY  E 
ADVAt4TAGES  OF  THE  ICT  PROGRAM 

Objective:    You  will  be  able  to  list  seven  advantages  o£  the  ICT  program. 
Introdtictlon:    Now  that  you  know  what  ICT  is  all  about  it  is  time  to  assess 
the  advantages  of  being  in  the  program.    Too  often>  new  students  who  do 
not  really  know  the  advantages  of  the  program  only   value     the  financial 
gain  of  being  employed  while  in  school.    Thic  motive  should  be  considered 
as  one  of  the  least  important  reasons  for  being  in  the  program*    In  this 
learning  activity  you  will  study  the  nine  basic  advantages  which  the  ICT 
program  has  to  offer. 

The  primary  advantages  of  being  in  the  ICT  program  are; 

1.    Study  directly  and  general  related  subjects  in  school. 

There  are  certain  areas  of  study  which  can  be  learned  better  in  a 
school  situation  than  on  the  job.     In  the  directly  related  areas, 
for  example>  related  mathematics  and  blueprint  reading  require 
instruction  which  cannot  be  given  on  the  job.     In  the  general 
related  areas,  such  subjects  as  insurance>  consumer  decision  mak- 
ing, and  social  awareness  could  not  be  taught  on  the  job  but  are 
necessary  for  any  worker  to  know. 

2»    Permanent  employment  upon  graduation. 

As  the  work  world  grows  more  complex,  employers  seek  workers  who 
already  have  the  basic  skills.    The  ICT  program  offers  an  opportunity 
to  develop  entrance  level.  skills>  giving  the  student  a  better  chance 
to  gain  full  time  employm£*tit  immediately  upon  graduation. 

3.    Earn  while  you  learn. 

Employers  are  expected  to  pay  reasonable  learners'  wages*    If  these 
wages  are  not  as  high  as  you  had   expected >   remember  that  the 
employer  usually  loses  money  on  new  employees  until  they  have  learned 
to  do  the  job  quickly  and  accurately. 

4 ♦    Credit  toward  graduation_while  gaining  work  experience . 

You  will  be  awarded  credit  for  the  time  spent  learning  a  job  as  you 
would  for  taking  regular  school  subjects.    The  amount  of  credit 
offered  varies  from  school  to  school. 
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OUTLINE  OF  INSTRUCTION 


(3)   A  properly  dressed  copper  tip 


(a)   Copper  tips  should  be 
dressed  with  a  smooth 
file  only  when  cold 
to  prevent  oxidation  a|id 
solder  repulsion 


(b)  When  using  a  plated 
copper  tip*  never  dres 
the  tip  with  a  file, 
tips  should  be  cleaned 
only  with  a  plater's 
brush 
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INSTRUCTOR  ACTIVITY 

(3)    Display  slide  YXH 

L3-S44»  "Dressed  CoppAr 
Tip" 


STUDENT  ACTIVITY 
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Advantages  Of  The  ICT  Prof^rani  (Continued) 


Uhat  are  advantages  oC  the  ICT  program? 

Fill  in  the  spaces  provided  with  the  most  appropriate  word  from  the  list 
below. 


Study 


2,  Permanent   

3,  Earn  while  you 
A*  Credits  toward 
5, 


6»  Bridges  gap  between 
7*    Helps  develop   


and  general  related  subjects  in  class, 
  upon  graduation. 


  while  gaining  work  experience, 

training  under  actual  work  conditions 

 and   


personal  traits. 


8,    Student  has  a  chance  to  fin<l  out  if  a  (an) 
Suits  his/her  .  and 


9*    Develop  a  proper  attitude  toward 


learn 

full-time  employment 

directly 

aptitudes 

employment 

three 

interests 


high  school 

occupational 

general 

safety 

di^sirable 

graduation 

abilities 

occupation 
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OUTLINE  OF  INSTRUCTION 

—{4)~After"cTeani1rig  or  ^dressing 
the  tip,  it  MUST  be  tinned 
by  flowing  a  generous  amoun 
of  new  solder  onto  ihe  SHAPfiD 
surface  as  soon  a.s  the  iron  is 
hot  enough  to  melt  solder.  The 
iron  is  then  aMowed  to  idltt  for 

  approximately  Z  minutes  uni'l  it 

reaches  full  operating  tempera 
ture  at  which  time  additional 
solder  is  added 


(5) 


(6) 
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The  solder  is  left  on  the 
tip  if  the  iron  is  not  goin 
to  be  used  immediately.  Th 
protects  the  hot  tip  from 
the  rapid  oxidizing  effects 
of  heat 


Before  using  the  soldering 
iron  to  make  a  solder  joint 
all  excess  solder  must  be 
removed  from  the  tip  with  a 
brush  or  Kimwipe 


INSTRUCTOR  ACTIVITY  • 

(4)   Display  sl"ide"YXH"  " 
L3-S45,  "Tinning  the 
Tip" 


(6)  'Display  slide  YXH 
L3-S46,  "Removing 
Solder  From  Tip" 
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STUDENT  ACTIVITY 


■Us 


Other  Vocational  Trainin};  Areiis  (Continut^d) 


3.  Home  Rconomics. 

Most  high  Schools  have  home  economics  programs.    At  one  time,  home 
economics  was  offered  mainly  to  enable  young  women  to  become  better 
homemakers.    Today,  che  home  economics  program  has  expanded  co 
include  training  in  many  occupational  fields.    Courses  now  are 
open  to  both  boys  and  girls.    Many  employment  opportunities  are 
available.    Some  of  the  jobs  which  come  under  the  home  economics 
category  are  child  care,  commercial  clothing,  commercial  food 
service,  and  home  furnishing. 

4 .  Agriculture . 

Most  rural  high  schools  and  some  city  schools  offer  courses  In 
vocational  agriculture.    The  field  of  agriculture  has  expanded  so 
that  farming  in  no  longer  such  a  predominant  area.    Some  other 
fields  in  agriculture  are  agricultural  mechanics,  ornamental 
horticulture,  conservation,  agricultural  marketing,  and  forestry. 

5 .  Business. 

Vocational  programs  in  business  education  involve  courses  and 
cooperative  training  programs  in  business  and  office  occupations. 
Business  education  programs  train  students  for  careers  such  as 
clerks,  secretaries,  bookkeepers,  key  punch  operators,  and  data 
processing  technician?. 

6.  Distributive  education. 

The  distributive  education  program  is  designed  to  offer  knowledge 
and  skills  in  marketing,  merchandising  and  management.  Some 
occupational  areas  are  insurance,  retailing,  real  estate,  advertis- 
ing, and  display. 


OUTLINE  OF  INSTRUCTION 


(7) 


(8) 


(9) 
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If  the  iron  has  idled  for  sdme 
time,  fresh  solder  should  be 
added  to  the  tip  prior  to  w 
off  excess  solder*   This  en 
that  any  impurities  will  f1 
to  the  surface  pf  the  solder 
and  be  removed  during  the 
wiping  action 


ping 


en:  u  res 


After  the  excess  solder  has. 
beer  wiped  off  thermal  shoe  ; 
on  a  wet  sponge  to  provide 
a  clean,  dry  tip  for  solderfng 


A  clean,  dry,  properly 
tinned  tip  ready  for  use* 
The  thin  plate  (tinnijng) 
slows  down  oxidation  and  ai 
in  heat  transfer  to  the 
connection  when  soldering 


Is 


(8)   Display  slide  YXH 
L3-S47,  nhermal 
Shocking  the  Tip** 


(9)   Display  slide  YXH 

L3-S48,  **Clean  Dry  Tii}'* 
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LEARNING  ACTIVITY  G 
FORMS  USED  IN  ICT 

Ob.lectlve;    You  will  be  able  to  exjHain  the  use  of  three  forms  used  in  the 
ICT  program. 

Introduction:  In  any  program  where  many  persons  are  in^/olved  there  must  be 
regulations^  agreements,  and  reports  forms.  By  studying  the  various  forms 
used  in  the  ICT  program,  you  will  be  able  to  gain  a  better  understanding  of 
the  entire  program  operation  than  you  have  now*  Study  the  following  seven 
forms*  If  you  are  beginning  the  tCT  program,  your  teacher-coordinator  may 
ask  you  to  complete  the  ICT  Information  form  found  f^n  page  32. 


OUTLINE  OF  INSTRUCTION 

3*  ■  To  achieve  proper  heating  of  the 
connection^  the  tip  size  and  the 
wattage  of  the  element  must  be 
.  capable  of  rapidly  heating  the 
mass  of  the  joint  being  so1dere<f 
to  the  melting  temperature  of 
solder 


When  soldering  a  small  mass 
connection^  the  applied  heat  may 
be  controlled  by  either. decreasii 
the  size  of  the  tfp  used  by  decreasing 
the  power  to  the  ireon  with  the 
variable  AC  control 
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3*     Application  of  solder 


a*     8efot*e  applying  heat  a  thermal 
shunt  should  be  attached  to  com- 
ponent leads  if  dealing  with  hea)b 
sensitive  components 


ERIC 


INSTRUCTOR  ACTIVITY 


Display  slide  YXH 
L3-S49»  (using  the  ma  . 
shunts) 


3?1 


2-1-34 


STUDENT  ACTIVITY 


4  > 


39  0 
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Forms  Used  in  ICT  (Continued) 

IS  iSfr  (B«v,  G/T3) 


FAIRFAX  COUNTY  PUBLIC  SCHOOLS 
INSTRUCTIONAL  SERVICES  DEPARTMENT 

VOCATIONAL  EDUCATION 
COOPERATIVE  WORK^TRAINING  PROGRAMS 

EMPLOYER'S  AGREEMENT 


Date 


 Phone 

State    Zip  Code 

.  ^  Age  _ 

 Phone 


 Beginning  Wage 


Title  ™ 


The  business  or  industrial  firm  involved  agree*;  to  place  the  work-training  srudenr  on  the  above- 
named  job  for  the  purpose  of  assigning  work  which  has  instructional  value  and  will  assist  the 
coordinator  in  evaluating  the  student's  progress. 

The  salary  paid  to  the  work-training  student  by  the  employer  should  be  equal  to  that  paid  an> 
beginning  part-time  employee. 

The  work-training  student  will  receive  the  same  consideration  given  regular  employees  In  relation 
to  safety,  health,  company  regulations^  social  security,  and  general  working  tonditions. 

The  employer  agrees  to  provide  a  minimum  avcr^^c  of  15  hours  of  employment  per  week.  However, 
the  maximum  work  week  should  not  exceed  26  hours. 

11  the  employer  desires  to  make  any  change  in  aspects  of  the  job  or  terminate  the  agreement 
because  ot  unsatisfactory  job  performance,  the  coofdinaior  should  t^c  notified  immediately. 


Firm  

Address  

Street  City 

Student*s  Name  


School  Service 

Job  Title  

Total  Hours  of  Employment  per  Week  

Immediate  Supervisor  .  

Beginning  Date  


Coordinator  Employer's  Representative 

Your  employer  may  be  asked  to  sign  an  agreemant  before  you  are  hired* 


33  . 


ERIC 


OUTLINE  OF  INSTRUCTION 


(1) 


V 


(2) 
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The  component  leads  do  not 
provide  access  for  thermal 
shunt  attachment  due  to  the 
use  of  mounting  hardware. 
EXTREME  care  must  be  used  tb 
prevent  heat  damage  In  this 
case.  Some  heat  protection 
Is  provided  by  the  mounting 
hardware  and  the  additional 
lead  length 


A  solder  bridge  1s  formed  by 
melting  a  small  amount  of 
solder  at^  the  junction  of  t 
tip  and  the  joint  as  shown 
This  forms  a  large^area, 
intermetalllc  bond'between 
tip  and  the  joint,  effecti 
maklng  -the  tip  a  ^part  of  th 
joint  and  allowing  maximum 
possible  heat  transfer  rate 
from  the  tip  to  joint 


INSTRUCTOR  ACTIVITY 

,  (1)   Display  slide  YXH 

L2-S51,  inaccessible 
Component  Leads" 


le 


(2)   Display  slide  YXH^ 
'L3.S52,  "Forming 
the  Heat  Bridoe" 


;he 

V3l 


2-1-35 


STUDENT  ACTIVITY 


324 


A, 


Forms  Us*>d  in  ICT  (Continued) 


APPLrCATION  FOr  A  V/ORK  PBRMIT 


THIS  IS  NOT  AN  EMPLOYMENT  CERTIFICATE 
PERMISSION  FOR  EMPLOYMENT 
(In  accordance  with  Section  40,1-92,  Code  of  Virginia) 

Boys  and  Girls  12  to  16  years  of  age: 

I  h^ve  pciMitally  «pp«arcii  before  the  Iiiuiiig  Officer  tnd  give  my  coiuent 


(Nunt  «l  atoot) 

to  be  employed    .  *   ^    .  - 

Date   ■'    SignituTe 


Boys  and  Girls  16  and  17  years  of  age: 

Thli      Kfvc  the  Itiuiiig  Officer  notke  that  I  give  my  consent  for 


.  to  be  employed  ^i 


D»te   Sign  «u  re 


COMMONWKALTN  OP  VmOlNlA 
OCFAftTMlNT  OP  LABOR  ANO  iNOUSTRY 
mCHMONO,  VIMINIA 


V 


This  page  and  the  next  two  cont<iin  copies  of  the  thrcc-part  application  for 
vork  permit.   A^.^^  printed  in  three  colors.    Green,  white  and  pink.     It  must 
be  completed  by  your  parent^  your  potential  emplojs^er  and  your  physician^  and 
returned  ^o  the  1  ss u Ing  oj  fic e r^  in        r  sei|ooj[ . 


ERLC 
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OUTLINE  OF  INSTRUCTION 

(3)  After  the  prepared  tip  is  plate 
in  physical  contact  with  both 
the  lead  and  the  pad  and  the 
heat  bridge  has  been  established 
the  solder  must  be  applied  to, 
form  the  solder  'bond 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(a)   Use  only  clean  solder 


(b)   The  iron  'should  not  be 
'  moved  during  the  solder1[ig 
o^ration  even  on  double 
sided  boards  since  prope* 
cleaning  and  heating  of  :he 
jount  area  will  allow  ths 
■    solder  to  flow  througli  the 
hole  and  form  the  entire 
joint  with  a  single  appl 
(except  for  holes  iiithouft 
reinforcement} 


5088-89P10 


j  cation 


2-r46 


Forms  Used  in  ICT  (Conttnued) 


A^^  gi v*n  by  tpp T  t*^**^*  A^p^r^nt  Age  , 


This  certifies  that  I  hav^  this  day  examined  the  abov«  named  child  and  hav« 
found_^__to  be  of  normal  d^.velopment .   in  reasonable  heaJth.  and  phySicaJly 
fit  to  work  as  in  ■ 

(Type  of  business  or  Industry) 

Examining  Physici  an  — 

Add  res  "° t  e 


COMMONWEALTH  OF  VIRGINIA 
DEPARTMENT  OF-  LABOR  AND  INDUSTRY 
RICHMOND.  VIRGINIA 


Not  mare  fhan  8  hours  in  any  one  day;  r\Q\  more  fhan  40  hours  in  ony 
one  week;  nof  more  fhan  6  days  in  any  one  week;  nof  more  than  5 
consecuHve  liours  of  v/ork  without  a^  leas^  a  30-minute  res^  or  meal 
period.  Boys  and  girls  16  and  17  years  of  age  no^  before  5  o.m. , 
not  la^er  rhan  niidnighK  Boys  and  girls  14  and  15  years  of  age  not 
durfnr  '  ours  that  schools  are  in  session  except  those  certified  with 
work*training,  school — part  tfme  or  provisional  types  of  employ- 
ment certificares;  not  before  7  a.m.,  not  later  than  6p.m.  except 
they  may  be  employed  as  late  as  10  p.m.  on  days  not  followed  by 
a  school  day. 


Back  of  application  for  work  permit.      Please  read  the  entire  permit. 
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OUTLINE  OF  -INSTRUCTION 


(c)   Solder  is  applied  to 

the  connection  by  painting 
the  solder  onto  the  arest 
to  be  soldered  using 
a  circular  motion*  Start 
4)y  forming  fillets  alorg 
sides  fo  l^ad  and  tinniig 
cut  end  of  lead;  finlst 
by  filling  in  the  large 
flat  area  of  pad* 


Cleaning  after  soldering 


After  the  soldering  operation  is 

completed  all  flux  residues 

must  be  removed  by  solvent  cleaning 


b.     Cleaning  with  solvent  and  bristle 
^ brush  after  soldering 


INSTRUCTOR  ACTIVITY 

{c)   Display  slide  YXH 

L3-S53,  "Applying  Soldfer 
to  Connection^*  ^ 


Display  slide  YXH 
L3-S54,  "Cleaning 
After  Soldering" 


Display  slide  YXH 
L3-S55,  ''Alternate 
Cleaning  Method" 


STUDENT  ACTIVITY 


32S 


2-1-37 


T>An.Y  WUkK  KCl'tlRI 


Totolt 


ERIC 


Nomhcr  "J  Sc^nol  Days    A^tu^l  llqur* 


Training  Slatton 

@  s  


  1  L.. 

itus  ^ 


HftS  ^ 


'16 


J  I 


1  M  I 


J  ^  I  1  i 


OUUINE  OF  INSTRUCTION 

c.     The  flux  residue  may  also  be 
removed  using  solvent  and  a 
Klmwipe  as  shown 


ERJC 


soaa-agpio 


Do  NOT  allow  solvent  to  air-dry 
the  baard  as  It  will  leave  a  thi 
layer  of  flux  residue  behind 


Many  solvents  are  approved  for 
circuit  board  cleaning.   The  fou 
most  highly  reqomnended  solvents 
in  order  of  their  overall  effecti 
are: 


(1)   99.5%  pure  ethyl  alcohol 


INSTRUCTOR  ACTIVITY 


veness 


2-1-38 


STUDENT  ACTIVITY 
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Forms  Used  in  ICT  (Continued) 


Quality  Control 


Evaluation 
Quarter 


Classwork  „  _  „ 
Employer  ^ 
Class  attendance  ^ 
VICA/Special  Projects 
Average 


Work  Hours 


Comment 


Total 


Schedule  of  Occupational  Experiences 


Work  Activity  in  Hours 


Quarter 
12  3 


Total 


ERLC 


/ii 


OUTLINE  OF  INSTRUCTION 


(2)   99.5%  pure  Isopropyl  alcoho 


(3) 


(4) 


E.     Tools  used  for  component  mounting  ancl  soldering 
on  printed  circuit  boards 


L  Handtools 


a*     Orangewood  stick 


INSTRUCTOR  ACTIVITY 


4 


5088-89P10 


2-1-39 


STUDENT  ACTIVITY 

  CO 
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Forms  Used   Ln  ICT  (Continued) 


Match  the  type  of  TCT  forms  in  "he  right-hand  column  with  its  use  in 
the  left  hand  column*    Place  the  identifying  letters  in  the  blanks. 


1*  Form  which  your  parents  sign 
in  crder  for  you  to  be  in 
the  ICT  program* 

2,  Form  which^yoyr  parents  musf 
sign  in  order  ?or  you  to 
obtain  a  work  permit, 

3,  Form  which  gives  personal 
information*  (To  be  used 
in  the  school)* 

4*  Official  certificate  which 
allows  minors  to  work, 

5*  This  form  is  really  a  contract 
between  the  employer  and  the 
school  * 

6*  Form  in  which  you  keep  record 
of  hours  worked* 

7*  Form  which  you  complete  at  Khe 
end  of  the  school  year,  show- 
ing all  occupational  experience 

^    and  hours  worked* 


A*  Employer's  Agreement 

B*  Application  for  Work  Permit 

C*  Industrial  Educational  Plan 

D*  Daily  Work  Report 

E*  Information  Card 

I,  Agreement  -  Parent/Guardian 

G,  Employment  Certificate 


ERIC 


OUTLIHE  OF  IHSTRUCTIOH 
b.     Thermal  shunts 


c.     Flush-cutting  pliers 


d.     Circuit  board  holder 


e.    Magnifying  lamp 


f.     Bristle  brush 


g.     Typewriter  eraser  (white) 


508B-89P10 
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INSTRUCTOR  ACTIVITY 


2-1-40 


STUDENT  ACTIVITY 


Jrr*a  <8/74) 


ISHP1jOYER*S  llEPOUT  TO  COORDlHATOn 

umsrnui  cooPtiRATive  mniiHo 


iJame  of  CtuUent 


Occupat  ion 


Riiting  Elementa 

Excellent 

Good 

Fair 



Poor 

Additional  Remarka 

Attitude  tconduct^  cotirtC!:y,  etrj 

Uooucrtition  (tefim  worker) 

X 

InltiativQ  icQir^utartcr) 

Accepts  nesfoiialbllity  (reli&bJa^  otcJ 

l/>yiilty  ifor  C'octpany) 

nct^otirccfuLnc^fa  Igood  Judgment i  etc.) 

Ku!;lK>n!;e  to  Laatructlon  or  Criticism 

X 

Interest  In  OcuuimtionfiL  Goal 

X 

ProgreR3  (hnowledRCt  confidcnca,  ctc») 

X 

(tuality  of  Work  {nccuracyi  etc*) 

ProductidM  (minntity  of  workl 

Prartlccn  flttfety  (with  cquJp*,  etc.) 

Attendniiuc  fiiotiricatlon  of  abaciiccl 

li  . 

Prompt  and  Ucudy  for  Vfork 

L.itt'  't  1 1  [tk  A  I  li  I  ^  t.i.  <iit  li 

Pcrsr^naL  Aj>|irura/tcc 

< 

Cenurtil  ileinarko; 


jtfSDodiatc  bupcrvitior 


Fioploycr 


Additlfjiuil  qncHtiottu  on  bnck  for  uitiXirvloor 

\  111  1 1    t         ■   -..'Ml     I  .tl       yttill     jiiti    [n-l  I  til  UUMh  I      I    t  f|  ■!  1 11|     t  O    t  III     ■  ■!!  *-*l\**t  1 1  '■   -^tliiWr)  ^ihtiVl 


rro 


OUTLINE  OF  INhRUCTIOH 
Z,     Power  tools 


a*.    Soldering  iron 


b.  SX-300 


3.  Materials 


a.     63/37  tin/lead  solder 


b.  Flux 
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INSTRUCTOR  ACTIVITY 


STUDENT  Activity 


2-1-41 


How  Will   I  B<?  KViitimLLul? 


This  anc'ij^rani  toiUn  ins  iiiJiiy  words  wliiclj  dusrribt^  thv  way  in  which  your 
I'mployor  will  ho  r.it  inj',  y<ni.    'Yhv  words  wUirh  Arc  InJtioii  avq    listed  belt>w 
You    vn  1  I  flml  Lhem  locatt^d  lior ix.on ta I  I y ,  vorticaMy  and  diagonally  In  tlie 
anagram.    Do  your  best  to  Tlnd  all  of  them.    Check  each  word  off  as  you 
find  It.    Think  about  these?  wnrtls  in  tornis  of  how  you  conduct  yourself  in 
/school  and  on  the  job. 
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CIRCLE  EACH  WORD 


i^SLIABLE  TEAM  WORK 

INTEREST  IN  OCCUPATIONAL  COAL  RESOURC^iFUL 

SAFETY  GOOD  JUDGMENT 

APPEARANCE  INSTRUCT 

PROGRESS  CRITICAL 

PROMPT  KNOWLEDGF 

ATTENDANCE  CONFIDENCE 

RESPONSE  QUALITY 

GOOD  ATTITUDE  ACCURACY 

CONDUCT  ABSENT 

COOPERATION  READY 

LOYALTY  IMPROVE 

INITIATIVE  RATE 

COURTESY  SUPERVISOR 


OUTLINE  OF  INSTRUCTION 
c.  Kimwipes 

Solvent 


'  Inspecting  completed  printing  circuit  boarli 

solder  connections  for  quality 


I.     Standards  of  acceptance 


a.     The  solder  joint  must  possess 
the  proper  quantity  of  solder 


b.     The  solder  finish  must  show  nd 
evidence  of  defects  \ 


^  * 
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INSTRUCTOR  ACTIVITY 


L-    Diplay  slide  YXH 

L3-S56,  "Roints  to  Chick 
in  Solder  Joint  Inspection' 


STUDENT  ACTIVITY 


3:> 


2-1-42 


Post  test  (Continued) 


9.  VICA 


• 


10 ♦    Vocational  Education* 


Circle  T  if  the  statement  Is  True,  F  If  It  is  Falce* 

T     F     11*    You  must  be  at  least  fourteen  years  of  age  in  order  to  enroll 
In  the  ICT  program* 

T     F      12*    A  student  is  required  to  work  a  minimum  of  20  hours  per  week 
when  enrolled  in  the  ICT  program* 

T     F     13*    It  is  reasonable  to  take  three  to  four  classes  per  day  in 
school  while  enrolled  in  the  iCT  program* 

T     F     14*    There  is  a  minimum  wage  for  student-learners  in  the  ICT  program* 

T     F     15*    The  youth  group  for  ICT  students  is  called  Vocational  Industrial 
Clubs  of  America* 

T     F     16,    About  thirty  percent  of  your  time  will  be  spent  on  the  job  with 
about  seventy  percent  left  for  in-school  activities* 


T 

F 

17. 

T 

F 

18. 

T 

F 

19. 

T 

F 

20. 

T 

F 

21. 

graduation* 

The  on-the-job  phase  of  the  tct  program  also  of] 
toward  graduation* 

21*    Safety  is  an  important  part  of  the  ICT  pi^gram* 
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OUTLINE  OF  INSTRUCTION 
.  .          Proper  solder  wetting  action 

INSTRUCTOR  ACTIVITY 

STUDENT  ACTIVITY  _ 

t 

d.     Proper  lead  termination  styles 

e.     No  board,  conductor,  or  component 
damage 

r 

2.     Indications  to  look  for 

* 

t 

a.     Solder  quantity 

* 

f 

340 

(1)   Concave  fillets 

♦ 

33:j 
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Posttest  (Continued) 

Name  five  basic  aims  of  the  ICT  program 
32.    Aim  1 


33.    Aim  2 


34.    Aim  3 


35.    Aim  4 


36.  Aim  5 


List  ten  obligations  of  ICT  students. 

37.  

38.  

:9.  

40.  

41.   

42.   

43.   

44. 


O  52 
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OUTLIME  OF  INSTRUCTION 

(2)   Lead  contour  visible 


b.     Solder  finish 

(1)   Bright  gleamiiig  finish 


(2)   No  pits  or  holes 


c.     Metting  action 


(1)   Smooth  feathering  of  all  ed^i 


O  5090-91(100 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


2-1-44 


Post test  (Continued) 

Explain  the  purposes  of  che  following  forms: 
58»    Employment  Certificate 


59*    Information  Card 


60*    Dally  Work  Report 


Explain  five  traits  on  which  you  will  be  evaluated  by  ,  our  employer* 

61*  

62* 

63*   

64* 


65* 


OUTLINE  OF  INSTRUCTION 

(2).  No  bays  or  crevices  in  edge 
of  flow 

Lead  termination 

(!)   Proper  length 

(2)  Proper  positioning 

(3)  Pigtail  properly  cut 

e*     Results  of  using  different  types 
of  cutting  jaws  to  clip  componen  : 
lead 


INSTRUCTOR  ACTIVITY 


e.     Display  slide  YXH 

L3-S57,  "Types  of  Cuti 
Jaws" 


ing 


STUDENT  ACTIVITY 


3M 
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ANSWER  KEY  -  ACTIVITY  C 
AIMS  OF  INDUSTRIAL  COOPERATIVE  TRAINING 
1»    Explanations  may  vary. 

2»    Model  examples  of  how  your  life  can  be  improved   through  ICT. 

1-    a*    Better  chance  of  getting  a  full-time  job  because  you  aretrained 
already. 

You  will  probably  start  at  a  higher  rate  of  pay* 

2.    a*    Learn  good  attitudes  early  in  life. 

b*    Possible  to  advance  more  easily  on  the  job  because  of  having 
attitudes  which  employers  seek* 

3*    a*    Learn  to  work  with  others  on  the  job* 

b-    Learn  cooperative  team  work  through  VICA  activities. 

4.    4.    a*    Develop  abilities  in  public  speaking  and  parliamentary  procedure 
through  VICA* 

b*    Develop  leadership  in  the  community  through  ICT  sponsored 
community  projects* 

5-    a*    Develop  the  confidence  to  run  for  a  local  office. 

b*    Gain  a  feeling  for  the  needs  of  other  persons  in  the  community 
who  are  less  fortunate  than  you  are* 

ANSWER  KEY  -  ACTIVITY  D 

YOUR  OBLIGATIONS  AS  AN  ICT  STUDENT 

Rank    order  will  depend  on  your  own  feelings*    We  all  tend  to  rank  higher 
those  things  which  we  understand  best* 

A  TIP:    Study  again  those  obligations  which  you  ranked  further  down  the 
list.    Perhaps  you  need  to  spend  some  time  thinking  about  why  you  scored  them 
further  down»    Maybe  you  need  to  develop  a  better  *Vhy**  feeling  of  those 
obligations* 


ERLC 
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OUTLINE  OF  IKSTRUCTIOK 


f.     The  only  acceptable  indication  i: 
that  which  shows  that  flush  cutting 
jaws  have  been  used' 


Board}  conductor^  and  component 
damage 


(1)   Overheated  board 


(2)   Conductor  delamination 


(3)   Conductor  nicks  and  scratches 


(4)   Component  installation 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


3ir> 
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Answer  Key  -  Activity  H  (Continued) 


c.  Additional  confidence  would  cause  the  student  to  be  more  out-going 
and  show  more  initiative  to  work  on  his  own. 

d.  Other  poor  traits  such  as  being  late,    bad  attendance  record  and  lack 
of  good  judgment   would  make  this  student  a  poor  risk. 


AHAGRAM 


P  INTERESTTHOCCUPATIOHALGOA 
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OUTLINE  OF  INSTRUCTION 


3*     Reasons  for  rejection 


a.     The  top  row*  from  left  to  right 
shows  the  following  characteristSc 


(1)    Insufficient  solder 


(2)   AccepUDle  joint  (proper 
quantity  and  good  wetting) 


(3)   Poor  wetting  to  lead*  and  1 
*  cut  wrong 


fad 
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irSTRUCTOR  ACTIVITY 


a.     Display  slide  YXH 
L3-S58;  "Completed  So 
Connections"  and  poln 
out  the  defects 
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STUDENT  ACTIVITY  — 


der 
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Pretest  -  Posttest  Answer  Key  (Continued) 

29.  Most  students  take  three  or  four  classes  a  day  when  they  are  enrolled 
In  ICT.    Five  hours  per  week  are  spent  In  ICT  In-school  study. 

30.  ThGy  are:    job  skills,  technical  Information,  good  job  attitudes,  and 
consumer  information. 

31.  This  is  the  Vocational  Industrial  Clubs  of  America,  an  organization  for 
students  In  the  trade  and  indu^atrlal  education  programs. 


32.  To  prepare  students  for  employment  in  Industry. 

33.  To  develop  good  attitudes  toward  work  and  society* 

34.  To  help  students  to  become  better  team  workers* 

35.  To  develop  leadership  abilities* 

36.  To  develop  students'awareness  of  their  surroundings. 


37  to  46*      Select  from  the  following: 

Cl)    Students  are  expected  to  be  regular  in  attendance  at  school  and  on  the  job* 

(2)  Students  are  expected  to  be  on  time  at  school  and  on  the  job; 

(3)  Students  are  expected  to  notify  their  employers  when  circumstances  force 
them  to  be  absent  from  work. 

(4)  Students  are  expected  to  notify  their  teacher-coordinator  when  they  must 
be  absent  from  school  or  work* 

(5)  Tn  most  schools  they  .ire  not  permitted  to  work  on  the  days  when  they  do 
not  attend  school* 

(6)  Willie  on  the  job  they  are  expected  to  conduct  themselves  In  a  mature  and 
positive  matter. 

(7)  They  aro  expected  to  complete  all  their  job  assignments  correctly  and 
promptly* 

(8)  They  are  expected  to  do  their  best  in  all  In-school  (related)  assignments. 

(9)  They  must  avoid  datentions,  suspensions,  and  expulsions. 

QJ}    They  are  expected  to  cooperate  fully  with  their  teacher-coordinator. 
02)    They  may  not  resign  or  change  their  jobs  unless  they  first  discuss  the 

situation  with  the  teacher-coordinator. 
0:S)    They  are  expected  to  obey  all  traffic  laws  while  traveling  to  and  from 

the  training  station.  They  must  also  follow  the  employer's  safety  code. 

(14)  They  ;ire  expected  to  participate  In  their  youth  organization. 

(15)  They  must  try  to  understand  the  "why"  of  all  these  obligations. 


47  to  53.    Select  from  the  following: 

(1)  Study  directly  and  general  related  subjects    in  school. 

(2)  Permanent  employment  upon  graduation. 

(3)  Earn  while  you  earn. 
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b*     Th$  bottom  roH>  fromJeft  to  righ 
shows  the  following  defects 


(1)    lasufficieat  Solder 


(2)   Poor  wettiag  action  (copper 
showing  on  end  of  lead) 


(3)   Sharp  end  on  lead  Indicates 
improper  cutting 


(4}   Disturbed  solder^  poor  wetting 
and  exposed, copper 


3V3 


INSTRUCTOR  ACTIVITY 
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STUDENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 

Applying  conforjnal  coating  to  a  reraired 
printed  circuit  board 

K  Preparation 


a.     All  dirt,  grease,  and  other 
foreign  fnatter  must  be  removed 


b.     Board  thoroughly  dried  and  free 
of  any  dampness 


c.     Application  techniques 


a*  Dipping 


351 


INSTRUCTOR  ACTIVITY 


Display  slide  YXH 
L3-S59,  "Applying 
Conformal  Coating" 


STUDENT  ACTIVITY 


352 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUOENT  ACTIVITY 


b*  Brushing 


c*  Spraying 


3*     Curing  the  coating 


a*     Never  cure  any  coating  below 
normal  room  temperature 


b*     Follow  manufacturer's  directions 
for  best  results 


Final  inspection  of  a  repaired  printed 
circuit  board 


5090-91P10 


ERLC 
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INSTRUCTOR  ACTIVITY 

STUDENT  ACTIVITY 

1*     Standards  of  acceptance 

-o 

a.     Board  restored  to  original 
configuration 

f 

b.     No  visible  degradation  to  any 
part  of  the  assembly 

c*     Cbnfonnal  coating  with  no  voids 
or  Imperfections 

2.     Indication  of  reliability 

f 

35G 

a.     Repair  made  with  same  type 

components  and  materials  as  used 
by  the  manufacturer 

O  .  5092™ 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Repairs  made  should  be  nearl^/  * 
indistinguishable  fy  visual  inspec  - 
tion unless  they  distinguish  themselves 
by  being  of  a  visibly  higher  quaV  ty 
than  the  original  work  of  the  mam  - 
facturer 


K     Safety  precautions 


K     Dis))1ay  slide  YXH  L3-360* 

"Safety  Precautions"  and  over- 
view precautions.   They  are 
listed  in  the  S/6. 


A. 


Workplece 


Tool 


C. 


Personal 


357 
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OUTLINE  OF  INSTRUCTION 


IIK,  APPLICATION 

A.     Performance  Test  1.2. IT 


IV.  SUMMARY 

A.  Introduction 


1.     Nature  of  sunmary 


2.     Purpose  of  summary 


35:) 
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A. 


INSTRUCTOR  ACTIVITY 


Supervise  each  student's 
compTetlon  of  performance 
test>  emphasize  safety>  anc 
critique  each 


A. 


Emphasize  importance  of  the 
summary  for  the  student 


A. 


STUDENT  ACTIVITY 


Complet  Performance 
Test  1.2. IT.    Ask  • 
questions  if  proce- 
dures are  not  clear. 


3G0 
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OUTLINE  OF  IHSTRUCTIOH 
B.     Directions  to  students 


1.  Qupstions 


2 .  ttotei 


C,     Recap  of  lesson 


V.     INFORMAL  TEST 


A. 


There  is  no  informal  test  for  this  lesson 
topic.    It  has  been  provided  for  through 
the  implementation  of  Part  III»  "Application' 


INSTRUCTOR  ACTIVITY 


C.     Emphasize  safety 


5092 P 10 
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C. 


STUDENT  ACTIVITY 


Ask  questions  Jf 
material  is  not 
clear;  check  notes 
to  injure  accuracy 
and  completeness 


3f;. 
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OUTLINE  OF  INSTRUaiON 

VI.  ASSIGNMEMT 


/ 
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INSTRUCmR  ACTIVITY 


VI.   Provide  students  with  the 
homework  assignment 
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STUDEMT  ACTIVITY 


VI ,   Ask  que^stions  if  the 
assignment  is  unclear, 
*  Complete  assignment. 
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FLEET  TRAINING  CENTER 
NAVAL  STATION 
NORFOLK^  VIRGINIA  23511 


Miniature/Microminiature  Electronic  Repair  (2M)  Program 
A-1 00-0034 

Lesson  Topic  2.2: 
Conforoal  Coating  Ranoval 

Security  Classification;  UNCLASSIFIED 


Time  Allocation;  Classroom 
Laboratory 

INSTF  .riOHAL  MATERIALS 


1 ,75  Hours 
3,75  Hours 


1 .  ^   Training  Equipment 

a.     MERP/2M  Kit 

2.  Training  Aids- 
a.     SI idts 

f1)   XYH  L4-S1  through  L4-S23 

3.  Trainihg  Aids  Equipment 
a.     Projector,  31ide 

;  b.     Screen,  Projection,  Standard 

4.  Text 

a.     Student's  Guide 


5.  References 

a.  MIL-STD-454D 

b.  MIL-CJ17  256  (M.K) 

c.  Vol  6,  PACE  Rework  and  Repair'Technology 
Series 

TERMINAL  OBJECTIVE 

Supported  partially  b.y  this  lesson  topic: 

2.0   REMOVE  confonaal  coatings  from  printed  circuit 
boards  using  the  proper  tools  and  techniques 
following  the  procedures  and  to  the  standards 
outlined  in  Volume  6  of  the  PACE  Rework  and 
Repair  Technology  Series. 

ENABLING  OBJEaiVES 

k  When  you  complete  this  lesson  topic*  you  will  be 
able  to: 

2.2.1       IDENTIFY  the  basic  types  of  confomal 
coatings  listed  in  Volume  6  of  the  PACE 
Rework  and  Repair  Technology  Series  and 
HIL-I-46058C,  without  error. 
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DETERMIHE  the  proper  conformal  coating 
removal  method  to  be  used  on  selected 
printed  circuit  boards*  Determination 
'->|i^ill  be  based  on  information  contained 
in  Volume  6  of  the  PACE  Series* 

REMOVE  various  conformal  coatings  from 
printed  circuit  boards  usiiig  the 
chemical,  heat,  ai^d  abrasive  methods 
and  proper  tools  necessary  as  outlined 
in  Volume  6  of  the  PACE  Rework  and 
Repair  Technology  Series* 

CRITERION  TEST 

Given  various  circuit  boardi  with  different 
conformal  coatings,  the  student  will  be  required 
to  identify  the  coating  on  a  minimum  of  three 
circuit  boards  without  error;  determine  the 
proper  conformal  coating  removal  method  to  be 
used  and  removef  the  coating  using  either  the 
chemical »  heat  or  abrasive  methods  as  outlined 
on  Performance  Sheet  2-2-lP  with  minimum  degrada- 
tion to  the  boards* 

HOHEMORK 

Read  and  study  Notetaking  Sheet  2-2-1N  and 
Information  Sheet  2-2-1 h 

3U7 
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OUTLIKE  OF  IKSTHUCTIOK 


I.  INTRODUCTION 
A.  Contact 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


4  0 

A,     Introduce  self  and  topic. 
Provide  for  students 
needs: 


1 .  Muster 


2,  Comfort 


3.     Visibility  and  scatlrg. 


2-2-3 


o 


OUTLINE  OF  INSTRUCTION 


B.  ReadiFiess 


0561-62  PI 


INSTRUCTOR  ftCTlVITY 

Explain  value  of  subject 
mattor,  pointing  out 
where  appropriate,  its 
relationship  to  the 
followi ng: 


STUDENT  ACTIVITY 


K     Accomplishment  of 
daily  tasks  aboard 
shTp> 


2.     The  necessity  of 
the  skills  and 
techniques  in  repair 
of  printed  circuit 
boards* 


'  /  jL 
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OUTLINE  OF  IHSTRUrTTOH 


C.  Effect 


0561 


ERIC 


INSTRUCTOR  ACTIVITY 


3. 


Personal  application 
of  the  knowledge  and 
skills. 


Seek  to  motivate.  Tell 
a  good  tie-in  story 
if  possible. 


When  following  a  subject 
matter  lesson  topic,  do 
the  following: 


1.     Explain  relationship 
of  this  lesson  to 
previous  lessonfs). 
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STUOEfIT  ACTIVITY 


OUTLIKE  OF  INSTRUCTION 


D.  Overview 


374 
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INSTRUCTOR  ACTIVITY 

2t     Comnend  students  for 
mastery  of  skills 
in  previous  1esson(s] . 


D*     Overview  lesson  by:  ^ 


1  *     Stating  learning 
objectives  as  con- 
tained on  cover 
pages  to  this  topic. 


2i     Stating  procedures 
to  be  followed  dur- 
ing the  lesson. 


STUDENT  ACTIVITY  ^ 

o 


1 


3 .  o 
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IK  PRESENTATION 

A.     Characteristics  and  Recognition  of 
Common  Conformal  Coatings 
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INSTRUCTOR  ACTIVITY 


(a)   Taking  notes.  , 


(b)   Asking  questions. 


(c)   Use  of  criterion  tes' 


STUDENT  ACTIVITY 


3.     Invite  qu,est1ons 
concerning  objec- 
tives and 
procedures* 


3.    ,  Ask  questions 
concerning 
objectives  on 
procedures  if 
in  doubt. 


2-7 
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OUTLINE  OF  insTRUCTION 


1.     The  five  basic  types 


a.  Epoxies 


b.     Acrylic  lacquers 


c.  Pdlyurethanes 


d.  Varnishes 

i 


FRir 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


1.     Display  slide  YXH 
L4-S2  and  describe 
the  five  baiic  types 
of  conformal  cost- 
ings 
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VOCATIONAL  INDUSTRIAL 
CLUBS  OF  AMERICA 


Learning  Activity  Package 


BEST  COPY  AVAIIABIE 


Guide  for 

Industrial 

Cooperative 

Training 

Programs 


TRADE  AND  INDUSTRIAL  EDUCATION  SERVICE 
Division  of  Program  Services 
Vocational  and  Adult  Education 
Department  of  Education 
Commonwealth  of  Virginia 
BIchmond,  Virginia  23216 
May.  1860 


U  S  0=#'AHTMe*<TOF  HEALTH 
E    KATlO^  &WEl.^APE 
NAnONALI^WlTUTEOF 
EDUCATION 

'MIS    00(UVflvr    HA>    a£fN  (JfPMO- 

THf  PCRSON  Otf  OROAl^i/AliO^JOHiOm- 
At  kWO  IT  PO<Wrs  Of  vkE  W  oo  OPINIONS 
StflTEO  00  NOT  i^eCfSSAHii  V  otPRE- 

SE^l'OfMClAl  IVAflONA^  iNSTIf  VjTf  Of 


LAP  2 


OUTLINE  DF  INSTRUCTION 


e*     RTV  {Room  Temperature  Vulcaniz- 
ing) materials 


f.  Parylene 


Methods  of  Identifying  type  by 
characteristics 


a.     Each  type  of  conformal  coating 
has  specific  characteristics 
of  hardness,  heat  resistance, 
adhesion,  solvent  reaction, 
texture,  and  brittleness. 


J 


.INSTRUCTOR  ACTIVITY 


2.     Explain  the  various 
characteristics  of 
conformal  coatings* 


STUDENT  ACTIVITY 
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VOCATIONAL  INDUSTRIAL  CLUBS  OF  AMERICA 
Learning  Activity  Package 


For  use  with 
Industrial  Cooperative  Training  Programs 


TRADE  AND  INDUSTRIAL  EDUCATION  SERVICE 
Division  of  Program  Services 
Vocational  and  AcJult  Education 


S,  John  Davis 
Superintendent  of  Public  Instruction 
Department  of  F>ducation 
Commonwealth  of  Virginia 
Richmond,  Virginia  23216 

May  1980 
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(1)    In  addition*  coating  are 
'    classed  as  being  either 
thick  or,  thin 


(2)   The  difference  between 
thick  and  thin  coatings 


(3)    A  thin  coating  is  con- 
sidered to  be  0*025  inch 
or  less  in  thickness 


Individual  characteristics  may 
overlap  or  appear  the  same; 
however*  overall  characteristic; 
evaluation  will  determine  the 
confonnal  coating  type 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(1)   Display  slide  YXH 
I.4-S3 


i2)   Point  this  out  to 
students 
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INTRODUCTION 

The  purpose  of  this  Learning  Activity  Package  (LAP)  is  to  inform  you 
about  your  student  organization,  the  Vocational  Industrial  Clubs  of  America 
(VICA)*    Your  participation  as  a  student  in  the  Industrial  Cooperative 
Training  Program  permits  you  to  join  a  vocational  education  student  organ- 
isation which  offers  many  interesting  activities  during  the  school  year. 
This  LAP  will  provide  you  with  background . information  concerning  your 
organization  as  well  as  explain  the  various  programs  within  VICA,  In 
addition,  this  LAP  will  cover  the  role  of  a  student  in  the  VICA  organization* 
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OUTLINE  OF  INSTRUCTION 

c,     Epoxy  coatings  havfr  the 
following  characteri sties 


(1)    Epoxy  is  normally  the 

hardest  of  the  five  types 
*   of  conformal  coatings 


(2)   The'lppi  ication  of  heat 
at  or  near  solder  melting 
temperatures  causes  the 
epoxy  to  overcure, 
resulting  in  breakdown 
into  a  powdery  substance 


(3)    Epoxy  forms  the  strongest 
surface  adhesion  bond  of 
,a11  of  the  confonral  coat- 
ings*   It  will  not  chip  or 
peel  and  may  be  considered 

^      inearly  unbreakable  under 
physical  stresses 


0563-64P1 
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INSTRUCTOR  ACTIVITY 


(1)    Display  slide  YXH 
L4-S4,  pass  sample 
of  epoxy  around  ^ 
class. 


STUDENT  ACTIVITY 


i 


J^RETEST 

Part  I:    Circle  T  if  the  statement  is  Trtie^  p  if  it  i.*?  False. 

T      F     1.    The  Vocational  Indtistricil  Cltibs  oC  Americn  wns  started  in 
January  J936. 

T     F      2»    VICA  is  an  organization  for  students  enrolled  iri  trade^ 
industrial  and  technical  courses. 

T      F      3*    VICA  membership  is  limited  to  high  school  juniors  and  seniors, 

T      F      4.    The  VICA  organization  is  divided  into  four  divisions  and 
assoc  iat  ions* 


T 

F 

5. 

T 

F 

6. 

T 

F 

7. 

T 

F 

8. 

T 

F 

9. 

T 

F 

10. 

T 

F 

11. 

T 

F 

12. 

T 

F 

13. 

Red>  white>  blue  and  gold  are  the  official  colors  of  VICA* 

The  individual  is  the  most  important  element  of  VICA  and 
is  represented  by  the  color  gold. 


clubs 

The  color  blue  represents  VICA's  belief  In  the  American  Way 
of  Life. 

The  word  ''ardent*'  means  eager. 

The  orbital  circles  in  VICA's  emblem  represent  America's 
indtistrinl  society. 

VICA  members  entering  the  United  States  flkill  Olympics  may 
compete  in  either  skill  or  leadership  events* 

F    14*    VICA  competition  is  held  annually  at  local> district ,  state^ 
national  and  international  levels. 

F    15*    The  United  States  Skill  Olympics  was  organized  to  provide 
recognition  to  VICA  members  and  to  develop  togetherness  as 
you  work  with  fellow  members  on  team  events. 

F    16.    The  Vocational  Initiative  and  Club  Achievement  Program  is  a 
self"pac6d  program  designed  for  individual  study* 

V    17*    The  American  VICA  degree  is  the  top  award  in  the  Vocational 
Initiative  and  Club  Achievement  Program. 
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,  • 

J       (4)    Very  few  solvents  will 
\  attack  epoxy,  and  the 

ones  that  do  will  also 
attack  the  components  and 
circuit  boards  themselves 
in  most  cases*  ,  Therefore, 
' solvent  testing  and 
removal  of'epoxy  coating 
is  NOT  a  recommended 
procedure  and  should  be  ^ 
avoided. 


(5)   Texture  of  epoxy  is 

normally  hard,  smooth  and 
nonporous>  much  as  an, 
extremely  .hard  plastic 


(6)    Epoxy  is  normally  very 
brittle*  but  due  to  its 
great  adhesion  strength > 
it  does  not  chip  or 
cracH  without  the^ 
application  of  extreme 
stress 
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STUDENT  ACTIVITY 
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Pretest  (Continued) 


Part  IV*    Fill  in  the  blanks  with  the  words  which  will  complete  the  VICA 
pledge . 

Upon  My  (30)  ,  1  Pledge 

.    To  prepare  <31)   by  diligent  (32)   and 

ardent  practice  to  become  a  worker  whose  (33)   will 

be  recognized  as  honorable  by  my  employer  and  (34)  

workers, 

*  To  base  my  <35)   of  reward  upon  the  solid  <36)  

  of  service, 

*  To  <37)  respect  my  <38)   in  such  a  way  as 

to  bring  (39)    to  myself, 

And  further,  to  spare  no    (40)   in  upholding  the 

<41)  of  the  Vocational  Industrial  (42)  

of  America* 

Part  V»    Match  the  parts  of  the  VICA  emblem  listed  in  the  left  hand  column 
with  the  correct  words  they  represent  * 


43. 

Industrial  society 

A. 

Eagle 

B. 

Gear 

44. 

Knowledge 

C. 

Hammer 

D. 

Hands 

/t5. 

Patriotism 

E. 

OrbltaJ  Circles 

F. 

People 

46. 

Technology 

G. 

Shield 

H. 

Torch 

47. 

Youth 

Part  VI.    List  seven  of  the  eleven  purposes  of  VICA. 

48.  

49.  

50.  


53. 
54. 
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OUTLINE  OF  INSTRUCTION 


Acrylic  lacquers  have  th^ 
following  characteristtcSj^^ 


(1)   Acrylics  are  relatively 
hard  and  similar  in 
appearance  to  epoxies,  but 
they  yield  more  readily 
to  scrapirg  and  cutting 


(2)   Heat  readily  softens  most 
acrylics;  however,  it 
often*  results  in  a  gumny 
residue 


(3)   The  adhesibn  of  acrylics 
is  usually  a  surface  bond 
only  and  will  often  ship 
and  flake,  although  it  is 
relatively  strong 


INSTRUCTOR  ACTIVITY 

d.     Display  slide  YXH 
L4-S5,  pass  sair^le 
around  class 


STUDENT  ACTIVITY 


2-2r-13 


O  ^ 


LEARNING  ACTIVITY  A 
WHAT  IS  VICA? 

Objective:    You  will  be  aW'e  to  provide  background  information  about  VICA 

which  includes  the  followingr* 

1,  Of fidal  beginning  date  and  place 

2»  Membership  figures 

3»  Seven  purposes  of  VICA 

A»  Four  divisions  and  asspcl;itions  of  VICA 

Introduction;    To  be  n  successful  member  of  any  organization,  you  should 

know  certain  background  information  about  the  organization.    It  is  the  intent 

of  this  learning  activity  to  provide  you  with  historical  information  and  the 

purposes  of  VICA* 


OUTLINE  OF  INSTRUCTION 

(4)  'Solvents,  such  as  1-1-1 
trichloroethane  and  xylene 
readily  attack  and  soften 
most  acrylics 


(5)   Texture  of  acrylics  is 

normally  smooth;  nonporous, 
'  and  of  medium  hardness  ^ 
with  a  glossy  finish. similiar 
to  automotive  lacquer 
paints 


(6)    Acrylics  are  quite  brittle 
and  chip  readily,  but 
due  to  their  brittleness 
do  not  exhitit  a  tendency 
to  peel  in  large  flakes 


Polyurethane  coatings  have 
the  following  characteristics 


0563-64P1 


INSTRUCTOR  ACTIVITY 


Display  slide  YXH 


2-2-14 


STUDENT  ACTIVITY  ^  -ja 


391 


What  is  VICA?  (Continued) 


Like  all  organizations^  VICA  was  established  to  fulfill  certain 
purposes*  .  Below  you  will  find  eleven  purposes  for  this  student 
organization  for  Crade>  inclustrral>  and  technical  education* 


To  unite  in  a  common  bond  all  students  enrolled  in  trade» 
industrial  and  technical  education* 

To  develop  leadership  abilities  through  participation  in 
educational^  vocational> civic*  recreational*  and  social 
services. 

.    To  foster  a  deep  respect  for  the  DIGNITY  OF  WORK. 

,    To  assist  students  in  establishing  realistic  vocational 
goals. 

,    To  help  students  attain  a  purposeful  life. 
To  create    enthusiasm  for  learning. 

to  promote  high  standards  in  trade  ethics >  workmanship » 
scholarship^and  safety. 

,    To  develop  the  ability  of  students  to  plan  together »  organi^e> 
and  carry  out  worthy  activities  and  projects  through  use  of 
the  deinocratic  process. 

,    To  foster  a  wholesome  understanding  of  the  functions  of  labor 
and  management  organizations  and  a  recognition  of  their  mutual 
interdependence* 

,    To  create  among  studentSt  faculty  members>  patrons  of  the 
school  and  persons  in  business  and  labor  a  sincere  interest 
in  and  esteem  for  trade >  industrial  and  technical  education. 

.    To  develop  patriotism  through  a  knowledge  of  our  Nation's 

heritage  and  the  practice  of  DEMOCRACY.  j 

VICA  Leadership  Handbook,  page  62 


OUTLINE  OF  INSTRUCTION 


(l)...pP.1yurethaiLe__toatings^„a 
found  with  widely  varying" 
degrees  of  hardness  which 
range  from  an  extremely 
hard  type*  which  is 
similar  to  epoxy*  to 
a  relatively  soft  consistency 
which  is  similar  to  ah  RTV 
compound 


(2)   Upon  application  of  heat, 
most  polyurethanes  tend 
to  soften  rapidly  and^ 
become  easily  pliable  ^ 
exhibiting  a  putty-like 
consistency 


(3)   Polyurethanes  normally  forn 
a  medium-strength  surface 
bond  which  has  a  tefidency 
to  peel  or  flake  in  larger 
■pieces  than  acrylics 


O  0565-66P1 

ERIC 


009 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


^2-1 5 


1 Q  o 

<^ 


LEARNING  ACTIVITY  B 
SYMBOLISM  OF  YOUR  ORGANIZATION 

Objective:    You  will  be  able  identify  and  explain  the  following; 

1*    The  six  parts  of  the  emblem  and  the  meaning  of  each  part 

2*    The  six  parts  of  the  creed  and  the  meaning  of  each  part 

3*    The  four  colors  of  the  organization  and  the  meaning  of  each  color* 

4»    The  motto 

5*    The  pledge 

Introduction:    Like  most  organizations,  the  Vocational  Industrial  Clubs  of 
America  has  a  certain  amount  of  symbolism,  which  is  unique  to  the  organiza- 
tion*   Throughout  the  school  year  you  will  be  exposed  to  the  VICA  emblem, 
creed,  colors,  motto  and  pledge.    The  purpose  of  this  LAP  Is  to  explain  the 
meaning  of  each  symbol*    In  addition,  the  information  presented  in  this  LAP 
will  help  you  to  earn  the  Citizen  Degree  of  the  Vocational  Initiative  and 
Club  Achievement  Program,  explained  in  Learning  Activity  C* 


9  16 


OUTLINE  OF  INSTRUCTION 

(4)   PTastic  solvents  are 
generally  the  only  type 
solvents  that  .will  attack 
polyurethane  coatings; 
however,  these  solvents 
also  readily  attack  mar\y 
electronic  components 


(5)   The  texture  of  polyurethan^s 
is  usually  sinooth,  glossy, 
and  nonporous,  but  may  be 
dented  or  scratched  with 
light  pressure  such  as 
a  fingernail 


(6)   Polyurethanes  are  not 
brittle  and  bend  readily 
causing  them  to  tear  or 
stretch  rather  than  crack 
or  break 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


395 
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Symbolism  of  Your  Organization  (Continued) 


The  Gear  Represents  the  Industrial  Society 

The  gear,  symbolic  of  the  industrial 
society,  denotes  the  interdependence 
and  cooperation  of  the  individual 
working  together  with  labor  and 
management  for  the  betterment  of 
mankind  * 


0^ 


The  Hands  Represent  Youth 

The  hands  portray  a  search  for 
knowledge  and  the  desire  to 
acquire  a  skill.     In  the  process 
to  attain  knowledge  and  skill  the 
individual  will  develop  a  respect 
for  the  dignity  of  work  and  become 
productive  and  resporLsible  citizen. 


VICA 


All  of  the  components  comprise  our 
emblem.    Separately  they  could  be 
applied  to  many  organizations,  but 
as  one  unit  they  represent  the 
fundamental  principles  and  purposes 
of  our  organization.    The  embLem 
represents  the  Vocational 
Industrial  Clubs  of  America. 


VICA  Leadership  Handbook,  pp.  63  &  98. 
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OUTLINE  OF  INSTRUCTION 


f.     Varnish  coatings  have  the 
following  cHardcteristics 


(1)    Hardness  of  varnishes  will 
vary  with  age;  new  varnish 
is  relatively  hard  and 
tough  while  old  varnish 
tends  to  be  brittle  and 
flake  off  very  easily 


(2)   '/hen  heat  is  applied  to 
varnish,  it  liquifies  and 
gives  off  a  very  strong 
and  distinctive  odor  of 
linseed  oil 


(3)   The  adhesion  of  varnish 
coating  tends  to  be  a 
surface  bond  that  will 
peel  readily  but  cracks 
often 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(1)   Display  slide  YXH 
U-S7 


2-2-17 


Symbolism  of  Vi^nr  Orj^iii  i  v:*it  ion   (llont  iiuuHt) 


I 
i 
I 


I  BELIEVE  m  EDUCATION 

1  shall  Gadeavor  to  make  the  best  use  of 
kaowledge,  skills,  and  experieace  that  I 
learn  in  school   hi  order  that  1  nmy  become 
*\  bcilvr  wt)rk(M'  in  my  chorion  nfnipat  ion 
iinti  a  hetl-t^r  riti/AMi   in  my  commnnLLy* 
To  this  end  I  will  t'oatintic*  tuy  learning 
hoth  in  and  out  o\'  school  i 


1  BELIEVE  SATISFACTrON  IS  ACHIEVED  BY  GOOD  WORK 
T  feel  that  compensation  and  personal 
satisfaction  received  for  any  work 
and  services  will  be  in  proportioti 
to  my  creative  and  prodtictivo 
ahl  Uty. 


OUTllNE  OF  INSTRUCTION 


(4)   Organic  solvents  such  as 

alcohol  and  mineral  spirit;  , 
readjly  attack  varnish 
coatings.    However,  these 

 solvents  leave  b  guimy 

rfesidue  on  the  varnish  upon 
evaporation 


(5)   The  surface  texture  of 
varnish  is  often  rather 
lumpy  in  appearance  and 
has  a  semiglossy  appearance 


(6)   Varnis^h  is  relatively 
brittle  therefore  it 
flakes  rather  than  peels 


g.     RTV  coatings  have  the  follow- 
ing characteristics  > 


0565-66P1  ^^9S   ,  . 


INSTRUCTOR  ACTIVITY 


g.     Display  Slide  YXH 
14-S8 


.STUDENT  KTIVITY 


33d. 
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Symbolism  of  Your  Orgtinir^ation  (Contirnie<l) 

THi-:  vm:a  coroHs 


I'larMor  in  tlih;  kMnihij^  ,u'livltv  Von  ^^tmluvl  ihc  sis  parirf  ut  VUW*^^ 
emblem.     Let's  now  tt\kc  <t  Oifferont-  view  of  the  emblem,     l-ook  iiround  your 
classroom  for  the  Gmbleni  thnt  is  presented  in  c<itor.    You  will  notice  that 
the  emblem  contains  four  colors — red,  white,  blue  and  fiold.    Below,  the 
meaning  of  the  VICA  colors  nre  explnined. 


Colors 


Red,  White,  Blue  and  Gold 


Red  and  White 


Blue 


National  Organization  of 
Vocational  Industrial 
Clubs  of  America 

The  Individual  States  and 
Clubs 

The  Common  Union  of  the 
States  nnd  of  the  Clubs 

The  Individual,  the  Most 
Important  Element  of  the 
Orj;fTnIzation 


Leadership  Handbook  p.  6A 


ERIC 
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00 


OUTLINE  OF  INSTRUCTION 


(1)    RTVs  have  a  rubbery, 
pliable  consistency 


(2)    Heat,  except  in  excessive 
amounts  or  for  long  dura- 
tions, has  little  effect 
on  most  RTVs 


(3)    RTVS  will  be  found  to  ^ 
have  a  wide  variety  of 
adhesion  strengths  which 
range  from  readily  peel- 
able  to  extremely  tightly 
bonded  to  the  coated 
surface 


(4)   Common  solvents  have  no 
appreciable  effect  on  RTV 
coatings  although  some  may 
cause  the  surface  to  feel 
as  if  it  has  been  greased 
with  a  slick  lubricant 


400 


i 


INSTRUCTOR  ACTIVFY 


STUDENT  ACTIVITY 


2-2-19 


4oi 


1  1 


Symbolism  of  ^our  Organization  (Continued) 

TflK  VICA  }*Lf:fX;K 

A  pleclijc  scrvcii  as  a  promiao  that  i\  mGmbcr  makes  to  an  organization. 
Review  the  VICA  pledge  given  below.    Is  this  a  promise  you  can  make  to 
yourself  and  to  your  fellow  members? 


O  4 
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ERIC 
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OUTLINE  OF  INSTRUCTION 


(5)    The  texture  of  RTV:is 
smooth*  dull  and  rubbery 


{&)    RTVs  are  not  at  all  brittlfc 
and  stretch  rather  than 
chip*  crack  or  break 


hf*  -  Parylene  coatings  have  the 
f  o1 1  owi  ngjSharacteri  sties 


(1)   Pary.lenje  is  considered  to 
i)e  a  hard  Coating*  and 
is  nonnally  as  hard  as 
epoxy. 


no 


0568-69P1 


INSTRUCTOR  ACTIVITY 


h.     Show  slide  and  pass 
board  around  class 


STUDENT  ACTIVITY 


403 
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Symbolism    of  Your  Organization  (Continued) 


ACROSS 

1.     T  believe?  sntisfaction  is      by  i;oo<i  work. 

5.    Red  and  white  repres^ent  the  individual  - 

9.    One  of  the  official  colors. 

11.    The  gear  is  part  of  the  * 

13.    The  most  important  element  of  the  organisation. 
14^    The  hands  represent  . 

18.  I  believe  in  high  - 

19.  The  represents  knowlodj^c- 

20-    To  spart2  no  effort  in  uphoUiinj*  the  of  ihv  Vocatio[iaL 

Industrie]]  ClubR  of  America, 

23.  Type  of  study  mentioned  in  pledge. 

24.  Hrlef  statement  of  beliefs.  * 

25.  I  believe  in  ^mor:il  ^ind  spiritual  stand<trd^. 

27.     I  believe  In  . 

30.    To  base  >ny  expectations  of    upon  the  soMd  foundation  of 

service. 

32.    The  orbital  circles  represent  . 

35*    Red,  white  »   blue  and  gold  represent  the    organization 

o£  VICA. 

36.  The    circles  represent  technology. 

37.  VICA*s  motto  is  in  the  world 

o£  work. 

DOWN 

1.  t  be  J  1  eve  in  the  Way  of  Life. 

2.  The   represent  youth. 

3*    The  letters  on  the  emblem. 

4*    I  believe  in  the  of  work. 

5.     I  believe  in  high  moral  and  - 


6-    The  common  union  of  the  states  and  of  the  clubs  is    represented  by  the 

color   . 

7*    The  gear  represents  the  . 


ERLC 


8.  To  base  my  expectations  of  reward  upon  the  solid  foundation  of 

10.  To   ^and  respect  my  vocation  in  such  a  way  as  to  bring  repute 

to  myself. 

12*  The    represents  patriotism* 

15*  The    represents  knowledge. 

16*  The  color    represents  the  individual. 

17*  The  shield  represents   . 

21*  I  believe  in  . 

22.  ...whose  services  wiLJ  be  recognized  as  honorable  by  my  employer  and 

  workers. 

26*  Saying  what  expresses  an  orgQn1;!;ation's  aims^  ideals,  or  guiding  rule. 

28.  Type  of  practice  mentioneti  in  pledge. 

29.  ...   ,  to  Sparc  no  in  upholding  the  ideals  of  VICA. 

31.  One  of  VTCA's  official  colors. 

33.  The  represents  the  industrial  society. 

34.  Blue  represents  the  common    _    of  the  sta*  s  and  of  the  clubs^ 

19 
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OUTLINE  OF  INSTRUCTION 


(2)   Heat,  approximately 
•^480-5001^%  applied  with  a 
hot  knife  will  remove 
parylene;  however  the 
chance  of  damge  to  the 
board  is  very  high  at 
this  temperature. 


(3)   The  adhesion  of  parylene 
provides  a  tougn  pinhole 
free  coating  of  uniform 
thickness  that  is  very 
tightly  bonded  to  the 
coated  surface 


(4)   Paryleffe  has  no  reaction 
to  normal  solvents 


(5)   The  texture  is  smooth 
and  dull ,  and  normally 
clear 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


2-2-21 


l^n  in  VICA  -  Now  What?  (Continued) 

Tlio  Vociili^jnal  in  i  tiut  ivc  and  Club  Achlowment  Program 


The  Vocation.il  Initiative  and  Club  Achievement  Program,  sometimes  caiied 
"Achievement  l*roj;ram,"  is  designed  to  provide  you  with  an  opportunity  to  gain 
individual  recognition.    You  will  he  permitted  to  earn  awards  while  working 
at  your  own  pace. 


Your  participation  in  the  achievement  program  will  result  in  several 
personal  benefits.    Among  these  are: 

An  opportunity  to  earn  recognition  for  achievement. 

Encourage  excellence  in  skill  training  and  leadership  abilities. 

The  achievement  program  is  divided  into  two  areas  of  training  with 
several  ranks  and  degrees* 

One  area  of  development  is  LEADERSHIP. 
There  are  four  ranks  to  be  completed  in 
order  for  a  member  to  earn  ^11  four  awards 
in  this  area.    Starting  with  the  lowest 
rank  the  awards  are: 

Citizen 
Committeeman 
Leader 
Patriot 

When  you  have  completed  the  patriot  rank 
you  have  qualified  for  the  top  leadership 
degree: 

THE  VICA  LEADERSHIP  DEGREE 

Suggested  guidelines  for  requirements  of  each 
rank  are  contained  in  the  Achievement  Program 
Guide.    Your  successful  completion  of  learn- 
ing activity  B  will  qualify  you  for  most  of 
the  requirements  for  the  citizen  degree. 
Ask  your  advisor  for  more  information 
on  how  to  earn  the  award* 
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Citizen 
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OUTLINE  OF  INSTRUCTION 


(6)  '  Parylene  Is  not  brittle 
at  a11 ,  and  bends  very 
easily 


6*     Coating  removal  area 


1.     Areas  from  which  the  conformal 
coating  MUST  be  removed  In 
preparation  for  component 
removal  from  the  circuit 
board 


0568-69P1 


These  areas  are  as  follows: 


INSTRUCTOR  ACTIVITY 

'1 


B.     Display  slide  YXH 

L4-S9,  and  describe  the  areas. 
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STUDENT  ACTIVITY 


IP 
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I'm  in  VICA  "  Now  What?  (Continued) 


The  highest  honor  in  the  Vocational 
Inititative  and  Club  Achievement  Program 
which  the  Virginia  VICA  Association  may 
award  a  member  at  its  annual  state  conven- 
tion is  the 


THE  AMERICAN  VICA  DEGREE 


AMERICAN  VICA  DEGREE 

To  earn  this  degree    you  must  have 

(1)  successfully  completed  all  requirements 

for  the  VICA  Leader  Degree  and  the  VICA 

Industrial  Degree,  and  (2)  successfully 

passed  a  review  examination  for  those 

requirements* 


The  highest  honor  in  the  Achievement 
Progra:n  is  the 

INII-RNATIONAL  INDUSTRtAL  DEGRFE 

This  degree  may  be  achieved  only 
after  having  earned  the  American 
VICA  Degree  and  having  entered  full- 
time  employment,    the  members  who  do 
complete  the  requirements  for  this 
degree  will  receive  tUeir  award  at 
the  annual  National  VICA  Convention* 


ERIC 


INTERNATIONAL  INDUSTRIAL  DEGREE 


Virginia  and  United  States  Skill  Olympics 

Ihe  Virginia  and  United  States  Skill  Olympics  is  a  type  of  competition 
which  provides  VICA  members  with  the  opportunity  to  demonstrate  the  skills 
and  abilities  which  they  have  arquired  through  their  vocational  training 
program*    Your  participation  in  the  competition  will  result  in  several- 
benefits*    Among  these  are: 

Recognition  of  your  skills  and  abilities* 

Development  oT  toj;etherness  ns  yon  work  with  fellow  VICA  membt;rs 
on  team  events. 

Personal  enrichment  through  developing  enthusinsm  for  learning; 

and  a  sens*?  of  accomplishment* 
Publicity  for  you  and  your  school. 

Competition  Is  conduc^tcd  in  two  .ireas — Leadt^rshlp  Skills  and 
Occupational  Skills*    The  national  level  competition  consists  of  eight 
Leadership  contests  und  twenty*-eight  Skill  contests*    At  the  state  level 
it  is  possible  to  participate  in  all  national  contest  cate^^ories  plus 
ten  additional  Leademhlp  events  and  two  additional  Skill  contests* 
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.OUTLINE  OF  I KSTRUCTIOK 


a.     Remove  the  coating  from 
an  lead/pad  areas  on 
both  sides  of  the  board. 
This  win  anow  for  free 
airflow  through  the 
mounting  holes  during  . 
desoldering  of  the  leads 


b.     Remove  the  coating  along 
.  all  sides  of  the  component 
at  a  point  ON  OR  BELOW 
the  widest  profile  of  the 
body 


Methods  of  removing  conformal  coating 


1.     Chemical  removal 


INSTRUCTOR  ACTIVITY 


Display  slide  YXH  L4-S10»  an 
explain  the  various  methods 


STUDENT  ACTIVITY 


i 
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I'm  In  VTCA  -  Now  What?  (Continued) 

SCI<AMBLED  WORDS 

Unscramble  the  letters  on  the   left    to  form  words  used  in  learning  Activity  C. 

C  A  R  K  T  H  B  I  G  Y  L  _  OC 

NTCEHMA     OSHP  0  0 

C      0  0  0 

COTCOOLMESY   00  Q  Q 

Arrange  the  circled  letters  to  form  an  important  term  of  learning  Activity  C. 


Unscramble  the  Letters  on  the  left  to  form  words  used  in  learning  Activity  C. 
HEADRESLIP     OlNNRTAl  0  0 

]]o..o.. 

000     0  0 

CAIV      ARICEMAH      OEEDER  0     _   0  

:oo:.. 

SALTIPCIKS    KARN  0  ■  00 


Arrange  the  circled  letters  to  form  an  important  term  o£  learning  Acitivity  C, 


ERIC 
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OUTLINE  OF  INSTRUCTION 


a*     Chemical  removal  consists 
of  the  removal  of  coatings 
using  solvents 


b.     The  only  coating  which  is 
readily  removable  with 
solvents  is  acirylic 
lacquer  applied  in  a 
relatively  tMn  coating 
(less  than  0.025  inch  is 
considered  a  thin  coat- 
ing) 


c.     Chemical  removal  procedures 
consist  of  the  following 


(1)   Apply  the  chemical 
solvent  sparingly 


0571-72P1 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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/ 


Postteilt  (Coatiaued) 

Part  II.  List  two  advaat.mes  of  participating  in  the  Vocational  Initiative 
and  Club  AchievemeiU  l^rogram. 

18.  

19. 


List  the  four  assot  latlons  *ind/or  divisions  of  VICA 


20. 
21. 
22. 
23. 


Part  III,  List  the  six  points  of  tlie  creed.     In  the  space  i\>llowlng»  give 
a  one  sentence  i^tatcmunt  explaining  each  point  of  the  creed. 


24.     I  believe 


This  me^ins 


25.     I  believe 


This  means 


26.     I  believe 


This  means 


27.     I  believe 


This  rtie.ins 


28*     I  believe 


.   ihis  means 


29.    I  believe 


I'hls  me;ms 


ERIC 


OUTLINE  OP  INSTRUCTION 


(2)   Apply  the  solvent 
only  to  the  area  from 
which  the  coating 
must  be  removed 


(3)   For  best  results  the 
solvent  should  be 
applied  with  a  small 
brush  or  swab 


(  4)  Solvent  should  be 

blotted  up  continuously 
to  prevent  its  spread- 
ing into  undesired 
ar^s  and  to  allow 
new  solvent  to 
attack  newjy  exposed 
lower  areas  of  the 
coating 


INSTRUCTOR  ACTIVHY 


STUDENT  ACTIVITY 


Post  test  (Continued) 


Part  Below  Is  a  dui^^ran-  tepresentinR  the  ueg^ees  and  ranks  of  the 

Vocational  Initiative  and  Club  Achievement  Program.  Fill  In 
the  blanks  proviticd  to  complete  the  diagram- 


(55) 


\ 


Degree 


Degree 


Industrial  Degree 


(58) 
(59) 
(60) 


r 


Rank 


Rank 


Rank 


^Degree 
Rank 


t 

Leader  Rank 


(62)^ 


t 


Trainee  Rank 


(63), 


Rank 


Rank 


Part  VIII.    The  United  Stntur  .ind  Virginia  Skill  Olympics  offer  competition 
in  both  le;idei'shlp  and  skill  events.    Give  five  examples  of 
each  type  of  competition. 

Leadership  Events 


64. 

65.' 

66. 

67. 

68." 


Skill  Events 

69.  

70-  

71 .  

72.  

73. 
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OUTLINE  OF  INSTRUCTION 


{5)   DO  NOT  allow  prolong 
soaking  In  solvent  to 
prevent  possible 
damage  to  ttie  printed 
circuit  or  components 


2.     Handtool  removal 


a.     Handtool  removal  consists 
of  the  removal  of  coating 
using  controlled  heat* 
scraping,  and  peeling 


b*     Coating  removal  by  con- 
trolled heat  is  effective 
on  epoxles  and 
polyurethanes 


Q  057V72P1 

ERLC  . 


4 1 4 


*3 


ANSWl-K  KKV  -  ACT!  VI  TY  li 
CROSSWORD  PUZZt.E 


El 


a  m 


EiliaiiDaEiiiBaaiiiiiiDiiiiiiaEiEi  ei 


3. 


ERIC 
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OUTLIHE  OF  II^STRUCTIOH 


c.  *  Scraping  and  peeling 
removal  is  effective  on 
some  polyurethanes  ^and 
some  Rrv  compounds 


3.     Power  tool  removal 


a.     Power^tool  remova-l  consists 
ofs^he  removal  of  coatings 
using  abrasive  grinding 
and  abrasive  cutting  method^ 


b.     Coating  reiiwval  by 

obrasive  cutting  methods 
is  effective  on  all  coat- 
ing applied  in  a  thick 
layer  {greater  than  0.02S 
Inch)  * 


INSTRUCTOR  ACTIVITY 


JJ 

ST\1DEHT  ACTIVITY 


PltlLTf^ST  -  POSTTEST  ANSWER  KEY 


3. 

5. 
6. 


False 

True 

False 

True 

True 

False 


7. 

10. 
IK 
12. 


Trui* 
■[  rijo 

False 

True* 

False 


i  u 

15. 
16. 
17. 


True 
True 
True 
True 
False 


Note:    Answers  18-J9  may  be  given  In  ;niy  order. 

18,    An  opportunity  to  earn  recoRnltion  for  nchlevetnent  * 

Encourage  excellence  in  skill  training  and  leadership  abilities. 

Note;    Answers  20-23  may  be  given  in  any  order. 

20-  Secondary 

21 .  Po  st-Seconda  ry 

22.  Collegiate 

23.  Alumni 

Note:    Answers  24-29  may  be  given  in  any  order. 

2A.     t  Believe  In  The  Dignity  Of  Work 

£  shall  maintain  a  feeling  of  humbleness  for  the  knowledge  and  skills 
that  r  receive  from  craftsmen,  and  I  shall  conduct    tnysalf  with  dignity 
in  the  work  1  do . 

25.  r  Believe  In  The  American  Way  Of  Mfe 

I  know  our  culture  of  today  is  the  result  of  the  fri^edom  of  action  and 
opportunities  won  by  our  American  forefathers*  and  I  will  uphold  their 
ideals. 

26.  I  Believe  in  Etiucation 

I  shall  endeavor  to  make  the  best  use  of  the  knowledge,  skill,  and 
experience  that  I  learn  in  scho<il  in  order  that  I  m^y  become  a  better 
v^orkman  in  my  choosen  occupation  and  a  better  eitizen  in  my  community. 

27.  T  Believe  in  Fair  Play 

T  shall  always  conduct  myself  in  the  manner  of  the  best  craftsmen  in 
my  occupation*  t\m\  treat  those  with  whom  T  work  as  I  wouPd  like  to  be 
treated  * 


•lu 


35 


OUTLItJE  OF  INSTRUCTION 


c*    Abrasive  grinding  removal 
techniques  are  effective 
on-thinly  applied  coatings 


Tools  used  in  removarof  conformal 
coatings 


I .  Handtools 


a. 


The  following  handtools 
are  those  normally  used 
in  the  removal  of  conformal 
coatings 


0573-74P1 


418 


i 


INSTRUCTOR  ACTIVITY 


2-2-28 


STUDENT  ACTIVITY 


4lii 


Pretest  -  Posttest  Answer  Key  (Continued) 


55*  International  Indus  trial 

56.  American 

57.  Leader 
58*  Expert 


Note:    Any  of  the  following  answers 

Bulletin  Board 

Club  Business  Procedure 

Club  Essay 

Club  Scrapbook 

Current  Events 

Display 

Extemporaneous  Speaking 
Job  Interview 
Occupational  Display 

Note:    Any  of  the  following  answers 

Air  Conditioning  and  Refrigcra**  on 
Air  Cooled  Gasoline  Engine  Repair 
Appliance  Repair 
Architectural  Draftinft 
Auto  liody 
Auto  Mechanics 
Bricklaying 
Building  Trades 
Cabinet  Making  and  Millwork 
Carpentry 
Commercial  Act 
Commercial  i'ood  Trades 
Cosmetology 
Dental  Assistant 
Dental  Technician 
Electrical  Trades 
Graphic  Communications 
Heavy  Duty  Equipment  Mechanic 
Industrial  Electronics 
Machine  Drafting 
Machine  Shop 
Medii:al  Assistant 
Medical  Laboratory 
Mine  Maintenance 
Nurse  Assistant  and  Orderly 
Plumbing  and  Pipefitting 
Practical  Nurse 
Radio  and  TV  Repair 
Sheet  Metal 
Weld  tng 


59.  Specialist 

60.  Operator 

61 .  Patriot 

62.  Committeeman 

63.  Citizen 

are  acceptable  for  answers  64-68 

Occ'ipational  Scrapbook 
Opening  and  Closing  Ceremonies 
Outstanding  Club 
Poster 

Prepared  Speech 

Safety 

Spelling 

Stjdent  of  the  Year 
Talent 

are  acceptable  for  answers  69-73 


10 
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OUTLINE  OF  INSTRUCTION 
d)   Small  bristle  brush 

(2)   Cotton  swabs  (Q-tips) 

t3)'^X-acto  knife 

(4)  Dental  chisels 

(5)  Tweezers 

(6)  Variap 

^  0573-74P1 

420 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


O 


2-2-29 


OUTLINE  OF  INSTRUCTION 


.  (7)   Soldering  iron 


b*     The  bristle  brush  and  ' 
cotton  swabs  are  handtools 
used  in  conjunction  with 
chemical  coating  removal 
methods 


Power  tools 


a.     The  following  power  tools 
are  those  normally  used  In 
the  removal  of  conformal 
coatings  ' 


(1)   Miniature  rotary  tool 
kit  (electric) 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


do 


2-2-30 


OUTLINE  OF  INSTRUCTION 

INSTRUCTOft  ACTIVITY 

STUDENT  ACTIVITY 

(2)   Abrasive  cutting  bit 
set  for  rotary  tool 

- 

(3)   Abrasive  grinding  bit 
set  for  rotary  tool 

c 

(4)  Variac 

(5)  Drill  press 

3,     Proper  selection  and  use  of  tools 

t 

<» 
P 

0573-74P1  404  2-2-31  '      '  ^t):^ 


OUTLIME  OF  IHSTRUCTION 

a.     The  selection  of  tools  and 
techniques  to  be  used  In 
removing  a  particular 
coating  will  be  determined 
by  the  coating  type  and 
Its  thickness 


b,     IN  ALL  CASES,  the  methods 
and  tools  chosen  SHALL  be 
those  which  are  least  likely 
to  cause  damage  or  degrada- 
tion of  ar\y  nature* 
Consideration  must  be 
given  to  the  following 
factors  in  avoiding  degrada* 
tlon 


(1)  The  effects  of  removal 
technique  on  board 
material 


INSTRUCTOR  ACTIVITY 


STDDEMT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 


(2)  The  effects  of  removal 
technique  on  circuit 
board  conductors 


(3)   The  effects  of  removal 
technique  on  adjacent 
.  components 


c.     An  evaluation  of  various 
conformal  coating  removal 
situations  mny  tool/ 
techniques  combinations 
have  applications  In  which 
they  have  proven  to  be 
reliable  and  effective. 
NO  ONE  METHOD  best  In  all 
situations.   The  repair 
technician  must  make  the 
determination  of  tnethod  to 
be  used  by  keeping  In  mind 
at  all  tiroes  the  REQUIRE- 
MENT Of  causing  NO  damage 
or  degradation  to  the 
assembly  being  repaired 


ERIC 


057-76P1 


INSTRUCTOR  ACTIVITY 


STUDENf ACTIVITY 


-33 
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OUTLINE  OF  ItfeTRUCTIOH 

i  —  / 

Heavily  epoxied  printed 
circuit  board,  which  is  a 
typical  repair  j)rob1em. 


e.     A  coating  which  can  be 
readily  peeled  may  be 
removed  using  the  following 
technique 


0~"75-76Pl 


INSTRUCTOR  ACTIVITY 

d,  ,  Display  slide  YXH 
L4-Sn  and  explain 
that  it  is  also  an 
example  selecting 
and  using  the  ONE  TOOl 
which  must  be  used 
first  orf  EVERY  repair 
*  task.   The  tooT 
referred  to  is  the 
students  brain,  which 
must  be'  used  to  analyse 
thoroughly  an4' 
conip>fete1y  each*  ^  ' 
task  before  proceedinc 


STUDENT  ACTIVITY 


2-34 
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OUTLINE  OF  INSTRUCTION 

u- —  ^ 

(1)   Use  an  X-Acto  knife 
or  dental  chisel  to 
CAREFULLY  score  and 
loosen  the  outer 
edges  of  the  drea  to 
removed 


(2)   Section  to  be  removed 
Is  then  carefully 
peeled  away  with 
tweeters 


f.    An  exaggerated  example  of 
coating  ^-emoval  by  scraping, 
is  an  extreine  likelihood  of 
damage  when  using  the 
scraping  method 


O  /  0575-76P1 


INSTRUCTOR  ACTIVIIY 


STUDENT  ACTIVITY 


f.     Display  slide  YXH 


43 


OUTLINE  OF  INSTRUCTION 


Coating  is  removed  by 
scraping*  and  how  easy  it 
is  to  cause  damage  due  to 
the  extreme  thinness  of  the 
printed  circuit  conductors 
and  plating 


(1)   Scraping  method  should 
only  be  used  as  a  last 
resort  and  only  on 
thick  coatings 


(2)   NEVER  attempt  to 

remove  all  of  the  coat- 
ing with  this  method. 
Leave  a  thin  layer  and 
finish  removal  with  a 
less  dangerous  techniqu 


INSTRUCTOR  ACTIVITY 


h.     Display  slide  YXH 
L4-S13. 


STUDENT. ACTIVITY 


4 


436 
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OUTLINE  OF  INSTRUCTION 


(3)    In  scraping  removal  the 
tool  used  should  have 
one  flat  side  .and  one 
beveled  or  rounded 
side.   The  beveled 
side  should  be  kept 
towards  the  board 'so 
It  will  have  a  tendency 
to  cuf^up  away  from  the 
board  if  you  slip 


i.  Controlled  heat  is  the  most 
effective  method  of  remov-' 
ing  coatings  with  handtools 


(1)   Coating  being  removed 
with  an  uncontrolled 
soldering  ir9n.  An 
uncontrolled  heat 
source  should  NEVER  be 
used  for  coating 
removal  * 


INSTRUCTOR  ACTIVITY 


(1)   Display  slide  YXH 

L4-S14  and  stress  this 


STUDENT  ACTIVITY 


2-37 


OUTLIME  OF  INSTRUCTION 


(2)   Damage  caused  as  a 
result  of  using 
uncontrolled  heat. 
Board  laminate  and 
coating  are  both  being 
charred  ^ 


To  correctly  remove  coating 
with  the  use  of  heat»  a 
controlled  power  source  such 
as  a  Varlac  must  be  used 
In  conjunction  with  a  solder- 
ing Iron 


(X)   The  optimum  starting 
temperature  may  be 
obtained  by  adjusting 
the  power  source  until 
the  soldering  Iron 
will  just  barely  melt 
"  solder 


INSTRUCTOR  ACTIVITY 


(2)    Display  slide  XYH 
L4-S15  and  describe 
damage  caused. 


STUDENT  ACTIVITY 


2-38 


^  r 

OUTLINE  OF  INSTRUCTION 


(2)    Next.  CAREFULLY  test^ 
thp  iron  tip  on  the 
Particular  coating 
being  removedt  and  if 
necessary,  adjust  tl^e 
temperature  slightly  - 
upward  or  downward  for 
most  effective  removal 
with  NO  damage  to  the 
workpiece^ 


(3)   The  correct  temperature 
range  for  removal  of 
nearly  all  coatings  is 
from  300  to  400  degrees 
F 


{4}   The  soldering  iron  tip 
should  be  shaped  flat 
un  one  side  and  beveled 
on  the  other  for  safest 
arid  most  effective 
removal 


0585-86P1 


440 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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OUTLINE  OF  IHSTRUCTION 


(5)  DO  NOT  attempt  to 
remove  all  of  the 
coating  with  this 
method*  leave  a  thin 
layer  of  coating* 
working  carefully 
around  component  bodies 
and  leads 


!<•     Damage  caused  by  using 

uncontrolled  heat  to  remove 
coating  is  plainly 
discernible*  while  the 
careful  application  of  con- 
trolled heat  has  not  caused 
any  damage 


1*     Thick  conformal  coatings  may 
be  cut  away  using  the  rotary 
tool  kit  in  conjunction  with 
the  Variac  and  the  abrasive 
cutting  bit  set 


INSTRUCTOR  ACTIVITY 


(5)    Display  slide  YXH 
L4-S16 


STUDENT  ACTIVITY 


413 
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OUTLINE  OF  INSTRUCTION 


{1)  .  A  medium-sized  ball 
mill  belnp  used  to 
reduce  thickness  of  a 
heavy  conformal  coating 


(2)   As  the  coating  gets 
thinner  or  for  close 
areas,  a  smaller  cutt 
ing  bit  should  be 
used 


(3)    Once  again,  DO  NOT 
attempt  to  remove  all 
of  the  coating  with 
this  method 


0585-86pi 


« 


INSTRUCTOR  ACTIVITY 


(1)    Display  slide  YXH 
L-4-S17 


(2)    Display  slide  YXH 
14-18 


STUDENT  ACTIVITY 


2-2-41 


Hi 
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OUTLINE  OF  INSTRUCTION 


m.     Extremely  thick  coatings 
'  such  as  a  solid  potted  block 
may  be  rernoved  using  the 
drill  press  and  the  abrasive 
cutting  bit  set 


(1)   No  Variac  is  needed  with 
this  method  sinre  the 
drill  press  has  a 
built-in  specid  control 


(2)   EXTREME  care  must  be 
taken  when  using  this 
method  since  a  very 
high  probability  of 
damage  to  the  work- 
piece  exists 


(3)   This  methou  of  removal 
'   is  perrormed  in  the 
following  manner 

4iG 


0509-1 OPl 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


■17 
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OUTIINE  OF  INSTRUCTION 


(a)  Support  the  board 
^  on  the  bed  of  the 
drill  press  so  that 
the  board  laminate 
Is  perfectly  level 
with  the  bed' 


(b)   Using  the  mechanical 
lock»  adjust  the 
cutting  bit  to  a 
'   f1xed»  Immovable 
position  equal  to 
the  desired  depth 
of  cut 


(c)   Keeping  the  board 
level »  remove  the 
coating  by  lateral 
movement  of  the 
board  beneath  the 
rotating  cutter 
bit  (milling  machine 
effect) 


0509-1 OPl 


41  > 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


2-43 


OUTLINE  OF  INSTRUCTION 


(d)  This  method,  like 
previous  methods, 
Is  aot  suitable 
for  removal  of  all 
the  coatlag 


n.     Thialy  applied  coatlags  aad 
coatlags  which  have  beea 
reduced  to  a  thia  ^Ver 
usiag  other  methods  should 
be  removed  with  the  rotary 
tool  kit  aad  abrasive  griadiag 
bit  set  tised  la  conjtiactlon 
with  the  Varlac 


(1)   Hard  coatlags  aad  large 
areas  of  coatlags  should 
be  removed  with  a 
relatlA/ely  hard  grind- 
lag  bit  such  as  a  grit- 
Impregaated  rubber  bullet 
wheel 


0509-lOPl 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


4 
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OUTLINE  OF  INSTRUCTION 


(2}   Soft  or  extremely  thin 
coatings  should  be 
removed  with  the  rotary 
bristle  brush 


(3}   The  rotary  bristle  brush 
also  works  well  in 
removing  coatings  from 
hard'to-get-at  areas 
such  as  around  components 
bodies  and  leads 


(4}   This  method  is  most 
effective  when  It  is 
necessary  to  remove  all 
of  the  coating  down  to 
the  board  surface 


0509- lOPl 


ERIC 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


OUTLINE 


OF  INSTRUCTION 


(5)   Removing  all  of  the 
conformal  coating  by 
by  the  abrasive  grind- 
ing method 


(6)   Use  extreme  caution 
whenever  removing  an 
entire  layer  of 
conformal  coating. 
Avoid  damage  by  always 
using  the  workpiece 
indicators  (WPIs)  to" 
gauge  the  progress  of 
your  work 


(a)   WPIs  are  the 

indications'vihlch 
may  be  apparant 
to  your  five 
senses  (sight* 
sound »  touch» 
smell t  and  taste) 
of  what  is  happen- 
ing to  the  work- 
piece 


INSTRUCTOR  ACTIVITY 


(5)   Display  slide  YXH 
L4-S19 


STUDENT  ACTIVITY 


4 -.5 


-2-46 


OUTLINE  OF  INSTRUCTION 


(b)   The  copper  shows 
through  on  the 
solder  joint.  They 
are  tt;e  changing 
appearance  of  the 
solder-plated  run 
and  the  changing 
color  of  the 
coating  as  you 
penetrate  the 
final  layer 


Evaluating  individual  workpieces  to 
determine  proper  techniques  for 
reFHOval  of  conformal  coating 


1*     A  careful,  thorough  physical 
examination  must  be  made  to 
determine  the  type  of  conformal 
coating 


INSTRUCTOR  ACTIVITY 


1.     Display  slide  YXH 
U-S20 


STUDENT  ACTIVITY 


< 
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OUTLINE  OF  INSTRUCTION 


2*  '  An  analysis  must  be  made  to 
determine  the  most  effective 
removal  technique  without  , 
damaging  the  workplece 


F.     Inspecting  completed  work  for  damage 
to  circuit  boanJ  or  remaining 
^  components 


1 ,     Board  damage 


a.     Scorching  or  charring 

caused  by  component  failure  . 
or  improper  repair  techniques 


INSTRUCTOR  ACTIVITY 


K     Display  slide  YXH 
L4-S21 


STUDENT  ACTIVITY 


2-2-48 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


b«     Medsl1ng»  which  Is  the 
appearance  of  white  spots 
that  are     HI  areas  of 
the  fiber  g^^^ss  strands  which 
<  have  been  exposed  by  heat, 
abrasive^  or  solvent  action 


c.     Possible  cracks  or  breaks 
1n  the  board  material 


a,     Any  missing  pads  or  con- 
ductors 


Conductor  damage 


O 


0507-0E)n 
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OUTLINE  OF  INSTRUCTION 


b*     Any  nicked  or  cracked 
conductors 


c*     Lifted  or  delamlnated  pads 
or  conductors  - 


3*  "^  Component  damage 


a.     Cracked^  broken  or  over- 
heated components 


.6*^    Deformed  or  broken  components 
leads 


7V> 


INSTRUCTOR  ACTIVITY 


« 


STUDENT  ACTIVITY 


2-2-50 
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OUTLINE  OF  INSTRUCTION 
Safety  precautions 

1 .  Morkplece 

a.     Same  as  previous  lessons 

2,  Tool 


a.     Same  as  previous  lessons 


INSTRUCTOR  ACTIVITY 

G.     Display  slide  YXH 
^    U-S22,  review  of 
safety  precautions 


STUDENT  ACTIVITY 


<!.',■  ,3 


»1 
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OUTLiHE  OF  INSTRUCTION 
3.  Personal 

a.     Same  as  previous  lessons 

H.  Deinonstration 

1*     Conformal  coating  removal 


0J)04P1 


PRir 


INSTRUCTOR  ACTIVITY 


1  *     Instructor  should 
demonstrate  the 
proper  techniques 
and  use  of  tools 
while  showing  the 
students  how  to 
remove  conformal 
coatings  from  circuit 
boards  using  the 
chemical »  heat  and 
abrasive  methods » 
as  covered  during  the 
lesson. 


STUDENT  ACTIVITY 


Observe  and  ask 
questions  If 
necessary.. 


2-2-52 


OUTLINE  OF  INSTRUCTION 

MI,  APPLICATION 

Performance  Sheet  2-2-1P 

IV.  SUMMARY 

A.  Introduction 

1 .  Nature  of  summary 

2.  Purpose  of  summary 


0504P1 


INSTRUCTOR  ACTIVITY 


Supervise  each  student's  com- 
pletion of  performance  sheet* 
emphasizing  safety. 


A.     Emphasize  Importance  of  the 
summary  for  the  student* 


STUDENT  ACTIVITY 


Complete  ptrforraance  sheets. 
Ask  questions  if  procedures 
are  not  clear* 


2-2-53 


OUTLINE  OF  INSTRUCTION 
B,     Directions  to  students 


1*  Questions 


2.  Notes 


C.     Recap  of  lesson  -  completed  during  demon 
stration 


'0 
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INSTRUCTOR  ACTIVITY 


Emphasize  safety 


STUDENT  ACTIVITY* 


C. 


Ask  questions  if 
material  not  clear; 
check  notes  to 
insure  accuracy  and 
compl eteness 


2-54 


OUUINE  OF  INSTRUCTION 


V.     INFORMAL  TEST 

There  is  no  informa]  test  for  tWs  lesson 
topic.    It  has  been  provided  for  through  the 
implementation  of  Part  III»  "/^plication." 


VI.    ASSIGNMENT^  *  ^ 

Read  and  study  2-2-lN^nd  2-2-lN. 


0504Pr 
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A 


i.  . 


INSTRUCTOR  ACTIVITY 


Provide  students  with  the 
homework  assignment. 


/ 


STUDENT  ACTIVITY 


Ask  questions  if  the 
assignment  is  unclear. 
Coirplete  assignment. 
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FLEET  TRAINING  CENTER 
NAVAL  STATION 
NORFOLK*  VIRGINIA  23511 


Miniature/Microminiature  Electronic ^Repair  (2H)  Program 
A-100-'.0034 

Lesson  Topic  2*3: 

Desoldering  Printed  Circuit  Board  Components 
Security  Classification:  UNCLASSIFIED 


Time  Allocation 
INSTRUCTIONAL  ^5ATERIALS 


Classroom  -  2*0  Hours* 
Laboratory  -  3.25  Hours 


\.     Training  Equipment 
a*     MERP/2M  Kit 

2.  Training  Aids 
a*  Slides 

(1)    YXH  L5-S1  through  YXH  L5-S52 

3.  Training  Aids  Equipment 

a.  Projector,  Slide 

b.  Screen,  projection.  Standard 

4.  Text 

a.     Student's  Guide 


5.  References 

a.     Volume  6,  PACE  Rework  and  Repair  Technology 
Series  ^ 

TERMINAL  OBJECTIVES 

Supported  entirely  by  this  lesson  topic: 

3.0   Remove  printed  circuit  component  parts  using  the 

correct^ tools  and  desoldering  techniques  following  the 
pirotedures  and  to  the  standards  outlined  in  Volume  6 
of  the  PACE  Rework  and  Repair  Technology  Series. 

ENABLING  OBJECTIVES 

When  you  complete  this  lesson  topic,  you  will  be  able  to: 

2.3.1  *     IDENTIFY  the  various  types  of  printed  circuit 

solder  connections  by  visual  inspection  of 
selected  printed  circuit  boards.  Identification 
will  be  in  agreement  with  the  connection  listed 
in  Volume  6  of  the  PACf  Rework  and  Repair 
Technology  Series, 

2.3.2  EVALUATE  the  repair  task  to  be  perforltied  and 
DETERMINE  the  proper  desoldering  and  component 
removal  method  to  be  used  on  selected  printed 
circuit  boards  utilizing  information  contained 
in  Volume  6  of  the  PACE  Series. 
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2-3-1 


1^ 
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w 


2.3*3       OESOLDER  various  types  of  printed  circuU  solder 
connections  using  the  w1  eking /manual  vacuum  and 
motorized  vacuum  extraction  methods  and  proper 
tools  necessary  as  outlined  in  Volume  6  of  the 
PACE  Series. 

CRITERION  TEST 

Given  selected  printed  circuit  boards  the  student  will 
be  required  to  identify  various  solder  connections,^ 
evaluate  the  repair  tasks  to  be  perfcrmed  and 
correctly  desolder  a  minimum  of  four  components  for 
each  of  the  extractions  methods,  with  minimum 
degradation  to  the  circuit  boards.  - 

HOMEWORK 
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 { 

OUTLINE  OF  IMSTRUCTIOH' 

I.  IHTRODUCTION 
A.  Contact 


6.  Readiness 


1984-85P8 

ERIC  477 


IHSTRUCTOR  ACTIVITY 


Introduce  self  and  topic. 
Provide  for  students  needs: 


1.  Nl^jster 

\ 

2.  Comfort 


3.     Visibility  and  seating 


B.     Explain  value  of  subject 
matter*  pointing  out  where 
appropriate,  its  relationshjip 
to  the  following: 


2-3-3 


STUDENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 
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INSTRUCTOR  ACTIVITY 


4. 


2-3-4 


Accomplishment  of  daily 
tasks  aboard  ship. 


The  necessity  of  the 
skills  and  techniques 
in  repair  of  printed 
circuit  boards. 


Personal  applications 
of  the  knowledge  and 
skills. 


Seek  to  irotivate,  Tel 
a  good  tie-in  story  if 
possible. 


STUDENT  ACTIVITY 
  O 


46 1) 
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NOTES  TO  STUDENTS 


The  material  in  this  (LAP)  is  deslj;nod  to  assist  persons  who  nre  seeking 
gainful  employment.    It  is  most  likely  that  yoii  h:we  already  applied  for  and 
received  a  Social  Security  number,  and  are  of  legal  age  according  to  the 
definitions  ot  the  United  States  Department  ot  L^ibor  and  the  Virginia 
Department  of  Labor,  to  be  employed,      If  you  do  not  have  a  Social  Security 
card,  ask  your  teacher  to  help  you  to  obtain  one.    You  should  have  already 
identified  areas  of  your  interest  and/or  aptitudes,  which  will  help  you  in  the 
job  hunting  process* 

Answers  to  the  tests  and  review  exercises  are  located  at  the  end  of  the 
LAP.    Check  the  Table  of  Contents  for  the  page  numbers, 


OBJECTIVES 

When  you  have  completed  this  you  will  be  able  to  demonstrate  your 

knowledge  of  job  application  and  interview  by  completing  these  obiectives 
with  90  percent  accuracy. 

A.  (a)  Write  the  meaning  of  ten  terms  related  to  job  application  and 
interview,  (b)  identify  seven  items  that  iJhould  be  part  ot  the 
personal  data  sheet  and  (c)  answer  correctly  fifteen  general  items 
on  job  application  and  interview* 

B,  Prepare  a  personal  data  sheet  which  (a)  includes  the  five  basic 
categories  of  information,  and  (b)  is  neat  and  free  from  errors* 

C*    Write  a  letter  ot  application  which  (a)  Eollows  the  six  part 
format  and  (b)  is  grammatically  correct, 

D,  Complete  a  job  application  form  (a)  using  correct  responses  to 
ail  items  and  (b)  that  is  grammatically  correct, 

E,  Identify  conditions  Lo  be  aware  of  during  the  job  interview; 

(a)  ten  questions  which  would  typically  be  asked  ^nd 

(b)  ten  positive  conditions  or  responses  which  would  help  you 
get  the  job* 
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OUTLINE  OF  INSTRUCTION 
C.     Effect  -  • 
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INSTRUCTOR  ACTIVITY.  ^  . 

C.     When  following  a  subject 
matter  lesSon  topic,  do  the 
followi ng; 


Explain  relationship  o' 
this  lesson  to  previous 
lesson{s) *         ^  ' 


Commend  students  for 
mastery  of  skills^  in 
previous  lescon{s). 


Overview  lesson  by; 


2-3-5 


STUDENT  ACTIVITY 


Piretest 

(Continued) 

Circle 

T  if 

statement  is  True,  F  if  it  is  False 

T 

F 

25. 

You  should  include  your  phone  number  in  the  application  letter. 

T 

F 

26, 

The  inside  address  block  is  also  your  return  address. 

T 

F 

27. 

The  date  block  is  located  in  the  upper  right-hand  corner  of  the 
letter. 

T 

b 

28. 

The  body  of  the  letter  should  be  one  continuous  paragraph. 

T 

F 

29. 

The  salutation  is  the  closing  of  the  letter. 

T 

F 

30. 

The  signature  should  be  typewritten. 

T 

F 

31. 

Your  letter  should  include  grade  point  average  and  some  important 
courses  which  you  took. 

T 

F 

32. 

Paragraph  one  should  explain  the  purpose  of  the  letter  to  the 
employer. 

T 

F 

33. 

Your  letter  should  include  several  references. 

T 

F 

3A 

You  should  appear  at  the  interviewer*s  office  precisely  on  time. 

T 

F 

35. 

You  should  bring  your  high  school  transcript  along  to  the 
interview- 

T 

F 

36. 

It  is  considered  good  practice  to  asks  the  interviewer  the 
exact  pronounciation  of  his/her  name- 

T 

F 

37. 

It  is  good  to  extend  thanks  to  both  the  interviewer  and 
receptionist. 

T 

F 

38. 

After  greeting  the  receptionist  you  should  state  your  business 
and  time  of  appointment. 

T 

F 

39. 

Your  own  questions  should  bo  asked  at  the  beginning  of  the 

interview. 


'J 
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INSTRUCTOR  ACTIVITY 

4 

STUDENT  ACTIVITY 

so 

1. 

stating  learning 
objectives  as  containe 
on  cover  pages. to  this 
topic.  * 

1. 

Stating  procedures  to 
bp  1^n1 1  nwpfl  fliiv^i  nn 
the  lesson. 

a. 

Taking  notes 

> 

Asking  questions 

/ 

*■  * 

Use  of  criterion  test 

** 
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LEARNING  ACTIVITY  A 
VOCAIJULARY 


Objective:    Vou  will  be  able  to  write  the  meaning  of  ten  terms  related  to 
job  application  and  interview^  identify  seven  items  that  should  be  part  o£ 
the  personal  data  sheet^ and  answer  correctly  fifteen  general  items  on  job 
application  and  interview. 

Introduction :    On  the  following  pd^e  is  a  list  of  words  which  you  should  know 
in  order  to  understand  terms  which  may  be  used  on  job  application  forms,  in 
a  letter  of  application^  on  your  personal  data  sheets  and  during  the  job 
interview.     Look  them  up  in  a  dictionary  and  familiarize  yourself  with  these 
words  and  their  meanings.     In  the  space  provided,  write  the  dictionary  defi- 
nition.    If  there  are  several  meaniny;s,  select  the  one  which  refers  to  job 
application  and  employment.    As  you  complete  the  LAP*  refer  back  to  these 
words  anytime  you  feel  it  is  necessary.    To  help    you  remember  the  meanings 
of  the  definitions  of  the  vocabulary  words^  fill  in  the  crossword  puzzle  and 
anagram  which  follow. 
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Vocabulary  (Continued) 

Write  the  meaning  o£  the  following  terms  as  they  relate  to  job  applications- 
1.  Applicant      


2.  Application 


3.  Apply 


4*  Complete 


5.  Concise 


6*  Denied 


7,  Dependent 


8.  Experience 


9.  Fired 


10.  Former 


11.  Hired 


12,  Hobbies   
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OUTLINE  OF  INSTRUCTION 


II.  PRESENTATION 

A.     Recognition  and  characteristics  of  printed 
circuit  solder- joint  types 


1.     Common  joirit  types 


To  recognize  the  various  solder- 
joint  types  you  must  take  into 
consideration  board  circuitry 
style,  lead  termination  style, 
and  the  style  of  hole  rein- 
forcement* 


1984-85P8 

ERIC  4bo 


INSTRUCTOR  ACTIVITY 

3.     Invite  questions  con-^ 
cerning  objectives  and 
procedures 


Using  the  appropriate  slide^ 
explain  the  characteristics 
of  the  various  PC  solder- 
joint  1;ypes 


2-3-7 


STUDENT  ACTIVITY 

Ask  questions  concerning 
objectives  or  procedures 
it  in  doubt 


4bS 


Vocabulary  (Continued) 


CROSSWORD  PUZZLI-: 


Complete  the  crossword  puzzle  using  sixteen  of  the  twenty-six  terms  listed 
on  the  previous  pages*    Clues  to  the  puzzle  are  provided  below. 


1 

2 

3 

4 

5 

7 

8 

9 

10 

11 

12  ' 

13 

14 

15 

16 

ACROSS  DOWN 


2. 

payment  for  work 

1. 

tells  if  you  tire  single,  married. 

4. 

members  of  your  family 

divorced,  separated  or  widowed 

7. 

employees  of  a  company 

3. 

to  have  left  out 

8. 

a  safe,  steady  job 

5. 

one  who  applied  for  a  job 

10. 

does  not  apply 

9. 

a  person  who  will  speak  well  of  you 

13. 

a  particular  field  of  work 

11. 

clear,  brief  and  to  the  point 

15. 

to  fill  out  fully 

12. 

tnnke  application  for  a  job 

16. 

your  last  name 

U. 

your  husband  of  wife 

O  8 
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OUTLINE  OF  INSTRUCTION 

Of  the  three  eonsiderations,  boarp 
circuitry  style  is  the  easiest  to 
recognizer. 


(1)  A  single-sided  board  which 
has  conductors  on  one  side 
only 


(2)   A  double-sided  board  which 
has  conductors  on  both  sides 


The  consideration  of  hole  support 
is  generally  the  hardest  to 
identify  because  it  is  often 
hidden  beneath  the  solder. 


4S7 
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IMSTRUCTOR  ACTIVITY 


{!)    Display  Slide  YXH  L5-Si 
"Comparison  of  Single- 
and  Double-Sided  Circuity" 


STUDENT  ACTIVITY 


2-3-8 


LEARNING  ACTIVITY  B 


PERSONAL  DATA  SHEET 


Objective;    Yau  will  be  able  to  prepare  a  personal  data  sheet  which  (a) 
includes  the  five  basic  categories  of  information  and  (b)  is  neat  and  free 
from  errors^ 

Introduction:    The  personal  data  sheet  contains  important  information  about 
you.    The  information  found  in  a  personal  data  sheet  is  similar  to  that 
which  you  will  be  asked  during  a  job  interview.    The  personal  data  sheet 
should  be  typed  or  printed  in  ink  as  neatly  as  possible.    Take  your  personal 
data  sheet  with  you  when  applying  for  a  job.    The  information  can  be  copied 
from  it  onto  the  application  form.     By  following  this  procedure,  you  will 
be  able  to  do  a  better,  more  accurate  job  of  filling  out  your  application. 
This  will  help  give  the  interviewer  a  more  favorable  first  impression  of  you. 
Make  several  copies  of  the  personal  data  sheet  to  leave  with  the  interviewer 
and/or  send  with  letters  of  application. 


The  personal  data  sheet  is  normaj|^ly  divided  into  five  parts.  The  five 
parts  are;    personal  information,  educational  information,  skill  information^ 
work  (Experiences  and  personal  references.    On  the  following  page  there  is  a 
brief  explanation  of  each  part  along  with  an  example  of  each*    Following  the 
examples  which  are  given,  make  your  own  personal  diita  sheet*    Use  a  telephone 
book  to  look  up  phone  numbers  and  addresses  of  whli^h  you  <ire  not  sure. 
Remember  to  use  a  dictionary  to  help  you  spell  words  correctly.     Be  as  neat 
and  accurate  as  possible^  ;]nd  do  not  make  any  mistakes  on  the  personal  data 
sheet. 


ERLC 
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OUTLINE  OF  INSTRUCTION 


(1}   Various  hoi  a  support  methods 
you  may  encounter 


(2)   The  methods  from  left  to 
right  are 


(a)   No  hole  reinforcement 
in  single-sided  board 


(b)   Plated-through  hole 
in  single-sided  board 


(c)    Roll-set  eyelet  in 
single-sided  board^ 
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INSTRUCTOR  ACTIVITY 

(1)    Display  Slide  YXH  L5-S^, 
"Hole  Support  Methods" 


STUDENT  ACTIVITY 
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Personal  Ddtn  Stieot  (Contimied) 


EDUCATIONAL  INFORMATION 

List  only  the  high  school  from  which  you  will  graduate.  Any  college  or 
technical  school  you  are  attending  or  Uave  attended  should  also  be  included 
Be  sure  you  give  the  full  namej  address,  and  zip  code  for  the  schools.  Be- 
cause you  have  not  yet  graduated  from  high  school,  state  the  month  and  year 
that  you  anticipate  graduation.  Below  the  high  school  listing;,  make  a  list 
of  the  subjects  studied.  Begin  your  list  with  subjects  which  ^re  technical 
in  nature  or  that  could  possibly  clarify  your  qualifications  for  a  par- 
ticular Job.     List  your  required  subjects  last. 

SAM1>LF 

Education 

Will  graduate  from  Manchester  High  School,  7A01  Hull  Street  Road, 
Richmond,  Virginia  23235  in  June  19  

Subjects  studied : 

[ndustrial  Cooperative  Training,  2  years 
Industrie-!  I  Art  s  ,  1  year 
lome  l^conomics,   1  year 
English,  A  year*^ 
History^  3  yonrs 
Math,  1  year 
Science,  I  yc;ir 

Note;    The  ^^pcciaUzod  courses  arc  listed  first  and  the  required  courses 
are  Riven  last. 
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OUTLINE  OF  INSTRUCTION 


(d)   Plated-through  hole 
in  doyble-sided  board 


(e)    Funnel -set  eyelet  in 
double-sided  board  ^ 


(f)    Fused  flat-set  eyelet 
in  double-sided  board 


(3)   Single-sided  board  which  has 
no  hole  support 


(4)   Single-sided  board  Which  has 


plated-through  holes 


1986-87P8 
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INSTRUCTOR  ACTIVITY 


(3) 


Display  Slide  YXH  L5-s|i, 
"Single-Sided  Board 
With  no  Hole  Support" 


(4) 


Display  Slide  YXH  L5-S 
"Single-Sided  Soard 
With  Plated-Through 
Holes" 
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STUDENT  ACTIVITY  «^ 


Porssonal  Datn  Sheet  (Continued) 


SKILLS  INl^ORMATTON 

Skills  are  special  <iualif ication.s  or  abtltties.     They  include  talents, 
and  any  special  training  or  education  you  may  have.    Think  of  them  as 
things  which  you  can  do  that  someone  else  cannot  do,  regardless  of  how 
simple  they  may  be*     in  the  future  you  may  omit  some  of  the  more  simple 
skills.    You  will  want  to  list  skiUf?  which  arc  more  technical  in  nature. 

Skills 

Industrial  Cooperative*  Training  Experience  includes; 

Commerical  and  Industrial  Wiring  (300  hours) 

Residential  Wiring  (163  hours) 

A.C.  Motors  and  Alternators  (150  hours) 

D.C.  Motors  and  (ieneraiorf?  (37  hours) 

Transformers  and  Rectifier«  (37  hours) 
Skills 


OUTLINE  OF  INSTRUCTION 

(5)  Module  which  has  roll-set 
eyelets  in  a  single-sided 
board 


(6)   Double-siiled  board  which  ha^ 
plated- through  holes 


(7)   Double-sided  board  which  has 
funnel-set  eyelets 


(8)   Double-sided  board  with  flat- 
set  eyelets  which  are  fused 
to  the  circuit  conductors  by 
hest  and  pressure 


1986- 87P8 


INSTRUCTOR  ACTIVITY 

(5)  Display  Slide  YXH  L5-Sfe, 
"Single-Sided  Board  Wi|;h 
Roll-Set  Eyelets" 


(6)    Dispaly  Slide  YXH  15-S^ 
"Plated-Through  Hole  i|i 
Double-Sided  Board"^ 


(7)    Display  Slide  YXH  L5-S^, 
"Double-Sided  Board 
With  Funnel-Set  Eyeletk" 


/« 
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Display  Slide  YXH  L5-S  >, 
"Double-Sided  Board  Wifch 
Fused  Flat-Set  Eyelets 


STUDENT  ACTIVITY 


431 


Personal  Data  Sheet  (Continued) 


In  the  space  below,  fill  in  informit io  i  about  y<uirself: 
Work  Experience: 


Dates  Name  5t  Address  Description  Wages 

From     To  of  Employer  of  Duties  Starting  Final 


ERLC 
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OUUINE  OF  INSTRUCTION 

d.     Hole  supports  nonmally  fonm 

Interfacial  connections  which  are 
a  means  of  electrically  joining 
the  circuitry  on  double-sided 
boards 


(1)   Various  hole  supports  used 
as  interfacial  connections 


(2)    From  left  to  right  on  the 
top  row,  they  are  a  clinchec 
busswire  soldered  on  both 
sides,  a  funnelet  and  a 
funnel-set  eyelet 


INSTRUCTOR  ACTIVITY 


(1)   Display  Slide  YXH  L5-S 


STUDENT  ACTIVI 


**Ihterfacial  Connections'* 


0, 


4.95 


(3)    From  left  to  right  on  the 
center  row,  they  are  a 
roll-set  eyelet,  a  plated- 
through  hole  filled  with 
solder*  and  a  flat-set  eyelejt 
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Person.'il  DnCn  Shet>t  (Continued) 

Make  a  lisf.  of  your  references  in  che  space  below: 
References : 
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OUTLINE  OF  INSTRUCTION 


(4)    From  left  to  right  on  the 
bottom  row,  they  are  a 
flat-set  fused  eyelet  and. 
a  petal-set  fMSQd  eyelet 


(5)  'Star-  or  petal^set  eyelets 
in'  use 


The  consideration  of  lead 
^    termination  style  is  the  final 
factor  in, determining  printed 
circuit  solder- joint  lead  termi 
nations  * 


(1)   A  fully  d inched  lead,  a 
ccwwnon^type  often  used  in 
machine  soldering  as  well 
as  hand  soldering 


INSTRUCTOR 'ACTIVin 


(5)   Display  Slide  YXH^bS^^ 
"Star-  or  Petal-Set 
Eyelets" 


(1)    Display  Slide  YXH  L5-S 

"Component  Lead 
"  'Tenninatiorts" 
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STUDENT  ACTIVITY 
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Personal  Data  Sheet  (Continued) 


Skills 

Industrial  Cooperative  Training;  Experience  includes; 

Commercial  And  Industrial  Wiring  (300  hours) 
Residential  Wiring  (165  hours) 
A.C.  Motors  and  Alternators  (150)  hours) 
D.C.  Motors  and  Generators  (37  hours) 
Transformers  and  Rectifiers  (37  hours) 

Work  Experience: 


Dates 
From  To 


Name  &  Address 
of  Employer 


Sept.  Present  Odom  Electric  Shop 
19_  2343  Hull  St.  Road 

Richmond  >  Virginia 

23234 


Description 
of  Duties 


Electrician 
Trainee 


Wages 
Starting  Final 


$4.30  $4.50 
per  hr.        per  hr. 


Oct.         Sept.  Willard  Electric  Co.      Electrician         $3,65  $4,00 

19   19   9340  Cambridge  Road       Trainee  per  hr.        per  hr. 

Chester,  Virginia 

23831 


References : 


Mr.  Louis  Johnston>  3112  Lee  Highway,  Bon  Air,  Virginia  23235 
Sales  Manager,  Exxon  Corporation,  804-455-1234 

Ms.  Jane  Robek,  Trade  and  Industrial  Education  Service 
Secretary,  Virgini/i  Department  of  Education 
Box  6Q,  Richmond,  Virginia  23216,  804-786-2154 

Mr.  Michael  Rogers,  821,  Little  River  Turnpike,  Richmond,  Virginia  23225 
Counselor,  Meadowbrook  IHj;h  School,  4901  Coghili  Road^ 
Richmond,  Virginia,  804-786-26^6 


OUTLIHE  OF  IKSTRUCTIOH 


(2) 


(-3) 


499 


A-semiclinched  lead^  easier 
to  remove  than  a  full  clinch 
during  repair 


A  straight-through  tenninati|)n 
which  provides  the  greatest 
degree  of  repairability 


(4)   Offset  pad  termination  which 
has  hole  drilled  outside  of 
pad  area 


(5)   A  criiTft)ed  lead  on  the 

component  side  which  provides 
component  clearance  for 
impi'oved  solvent  cleaning  . 
■  and  air  circulation.  This 
also  provides  clearance  to 
prevent  components  with  a 
high  operating  temperature 
from  scorching  the  circuit 
board.    Note  that  this  is  NtJr 
a  lead  termination  but  a 
component  mounting  method 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


1986-87P8 


Personal  Data  Sheet  (Continued) 
Skills: 


Work  Experience: 


Dates  Name  &  Address  Description  Wages 

From       To  of  Employer  of  Duties  Starting  Final 


References: 
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OUTLINE  OF  INSTRUCTION 


(6)   A  spaded  lead  te>"m1nation 
in  which  the  end  of  the  leac 
Is  mashed  or  crimped  after 
being  passed  through  the 
printed  circuit'board.  NOTE 

—    THAT  THIS-STYLE-OF  TERHINATipN 
IS  EASILY  HIDDEN  BY  THE 
SOLOER  ANO  THAT  THE  LEAD  MUST 


ig86-87P8  ^ 
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BE  CUT  BETWEEN  THE  COMPONENT 
AND  THE  SPADED  PORTION 
BEFORE  AHEHPTING  TO  REMOVE 


THE  LEAD  FROM  THE  HOLE 


(7)   Offset  pad  mounting 


(8)    Improved  designs  of  offset 
pads  which  provides  greater 
•lead  length  to  protect  the 
component  from  the  heat  of 
the  soldering  operation. 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(7) 


Oisplay  Slide  YXH  L5-S 
"Module  Using  Offset 
Pads".   NOIE  that 
component  removal  Is 
relatively  easy  .. 


(8) 


Display  Slide  YXH  L5-S 
"Improved  Version  of 
Offset  Pads"  NOTE 
that  this  type  of 
termination  MUST  be 
hand  soldered 


J-15 


3, 


4, 


Letter  of  Application  (Continued) 


LETTER  OF  APPLICATION 
The  letter  of  application  can  be  divided  into  six  parts.  The 
following  examples  vrl  11  aid  you  in  placing  the  necessary  information 
in  the  correct  sequence.    Let*s  look  at  the  various  parts, 

1.  Date  block  or  heading: 

This  is  located  in  the  upper  right-hand  side  f>f  the  page> 
approximately  two  inches  Erom  the  top. 
It  includes  only  the  address  and  date. 

2.  The  inside  address: 

This  is  located  at  the  left  margin  of  the  letter^  four 
spaces  below  the  heading  and  includes  the  name  and  address 
of  the  person  to  whom  you  are  sending  the  letter* 

3.  Salutation! 

The  salutation  is  located  on  the  left  margin  two  spaces 
below  the  inside  address.     It  should  consist  of  '*Dear  Sir'*> 

*'Dear  Madam'*,  "Dear  Ms.   '\  or  *'Dear  Mr*   

followed  by  the  last  name  of  the  person  to  whom  you  are 
writing, 

A.      The  body  of  the  letter; 

The  body  contains  the  information*     It  may  be  divided  into 
five  paragraphs, 

ParaRi:aph  1:    This  paragraph  tells  the  employer  why  you 
have  written  the  letter  and  that  you  would  like  to  be 
considered  for  the  job. 

Paragraphs  2  &  3:    These  paragraphs  tell  the  employer 
about  education,  training, and  work  experience  which  may 
qualify  you  for  the  job* 

ParaRraph  A :    This  paragraph  reveals  to  the  employer 
your  career  plans  and  your  plans  for  continuing  education. 

Paragraph  5:  This  paragraph  is  the  closing  of  the  letter. 
It  lets  the  employer  know  that  you  would  like  interview 
and  how  you  may  be  reached. 
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OUTblNE  OF  INSTRUaiON 

(9)   Lap  solder-joing  lead  termi- 
nation In  which  the  componen 
lead  does  MOT  pass  through 
the  circuit  board. 


Identification  methods 


a.     WARNING;   When  identifying  solder 
joint  types,  apt  to  find  several 
different  styles  of  solder-joint 
construction  on  a  single  printed 
circuit  board 


Apt  to  encounter  component  leads 
MELDED  to  the  printed  circuit 
conductors 


INSTRUCTOR  ACTIVITY 

(9)  Display  Slide ^YXH  L5-S 
"Lap  Joint  Termination; 
NOTE  that  a  lap  joint 
may  be  used. with  both 
round  and  flat  leads 


STUDENT  ACTIVITY 


5, 


9^ 


a*     stress  this  fact* 


5'?4 
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Letter  of  Application  (Conlinued) 


SAMP LB 


7900  MGSser  Road 

RhWniond,  Virginia  23231  !>1  DATE  BLOCK 
April  8,  19  or  BEADING 


Mr.  Richard  Owens 
Personnel  Director 


>2 


Henrico  Electric,  Inc. 
1352    P<irham  Road 
Richmond,  Virj^inin  232 


fNsiDE  addrl;ss 


Dear  Mr*  Owens: 


SALUTATION 


4  BODY 
A  


Mr.  Robert  Clark,  Industrial  Cooperative  Training  Coordinator  at 
Varina  High  School,  suggested  that  I  write  you  in  regard  to  the  electri" 
cian  apprenticeship  position  in  your  firm.    Please  consider  me  as  an 
applicant  for  this  position. 

During  the  past  two  years  I  have  been  enrolled  in  an  Industrial 
Cooperative  Training  at  Varina  High  School,    This  is  a  supervised  occupa- 
tional program  offering  fifteen  hours  of  on-the-job  training  per  week* 

The  program  has  given  me  an  opportunity  to  receive  training  in  your 
particular  type  of  work*    I  have  enclosed  a  copy  of  my  Individual  Training 
PLin  ind  Record  which  documents  my  on-the-job  experiences  in  the  program. 

Upon  {graduation  in  June*  I  plan  to  (ontinue  my  education  in  the 
evening.    My  goal  upon  completion  of  my  oducntion  is  to  become  an  expert 
electrician* 

Should  you  be  interested  in  *irran^iniH  ^in  interview^  please  contact 
me  in  the  evening  iit  222-0925,     Thank  y(nt  for  your  consideration.  


5  COMPLIMENTARY 
CLOSING 


Louise  Hooker 


Enclosure 
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OUTLINE  OF  INSTRUCTION 


Welded  leads  MUST  NOT  be  mistaken 
for  solder  joints  since  they 
CANNOT  be  removed  with  a  solderirjg 
iron* 


The  fine  black  line  across 
the  component  lead  is  the 
identifying  characteristic 
of  a  welded  joint. 


(2) 


Any  attempt  to  remove  the 
lead  with  a  soldering  Iron 
will  damage  the  board  by 
overheating  without  disturb! 
the  weld 


d. 


Means  to  identify  board  circultrj 
style 


1989-90P8 


INSTRUCTOR  ACTIVITY 


Otsplay  sWde  YXH  L5-^ 
"Examp^^B  of  Welded  and 
Soldered  leads  on  a 
Single  Module".  NOTE 
that  there  is  a  combi- 
nation of  welded  and  ' 
soldered  leads  In  the 
same  module. 


ng 


2-3-17 


STUDENT  ACTIVITY 


6, 


S 


ERJC 


5"S 


Letter  of  Application  (Continued) 

LETTER  OF  APPLICATION  REVIEW 
Answer  the  following  questions  about  the  letter  of  application. 
Check  your  answers  with  the  key  at  the  end  of  the  LAP. 
1-      What  is  the  purpose  of  a  letter  of  application? 


2.  List  the  six  major  parts  of  the  letter  of  application: 
a.  d. 

c. 

3.  List  five  points  you  should  remember  when  writing  a  letter  of^ 
application: 

a. 
b. 
c. 
d. 

Circle  T  if  the  statement  Is  True,  F  if  it  is  False. 

T    F       1-    A  letter  of  application  should  be  written  in  pencil. 

T  F  2.  Because  you  know  what  you  are  J^oinft  to  ^^y^  vou  do  not  need 
n  rough  draft. 

T  F  3.  In  the  closinj*,  only  the  first  word  Is  capitalized. 

T  F  The  salutation  is  the  person  writinj*  the  letter. 

T  F  5.  The  signature  of  a  letter  is  always  typed. 

T  F  6.  Never  provide  your  phone  number  on  a  letter  of  application. 

T  F  7.  You  should  state  the  job  for  which  you  are  applying. 


V  V 


ERIC 
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OUTL-INE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(1)    Inspect  visually 


•O 

-X. 


(2)   Use  a  bright  light  to 
backlight  the  board  if 
needed  to  show  relationship 
of  interconnection  paths 


e.     Means  to  Identify  lead  terminaticn 
style 


(1)    Inspect  visually 


(2) 


Remove  solder  from  joint  to 
determine  If  there  are 
Hidden  termination  charac- 
teristics 


1989-90P8 
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LEARNENC  ACTIVITY  D 
AIMMJCATION  I'OKH 


QbjtiC Live:    You  wl  1 J  be  Ah\o  to  t:oijipJon^  .1  job  iipj^lication    form  (a)  usinj; 
correct  responses  to  ail  itenu^  and  (b)  which  is  grammatically  correct. 
Introduction:    The  applic^itinn  form  pl«ys  a  very  important  role  In  assisting 
you  to  get  the  job  you  want.     tt  is  also  the  first  judgment    factor  that  the 
interviewer  has  of  the  applicant.    The  impression  of  the  applicant  made 
by  the  application  form  stays  with  the  |>orsonnel  official  throui;hout  the 
interview* 

Follow  the  instructions  in  detail  when  filling  out  the  application  form. 
Make  certain  that  your  handwriting  is  neat  and  accurate.    **Blow  your  own  horn" 
by  listing  all  your  abilities^  skills  and  aptitudes.    If  you  do  not  sell  your- 
self, no  one  else  will.     Be  honest  when  listing  your  qualifications.  Remember, 
the  secret  of  gaining  employment  is  not  only  education  an*^!  trainings  but  also 
the  image  you  project  to  a  prospective  employer. 


^  u 
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OUTLINE  OF  INSTRUCTION 

f.    Means  to  identify  hole  rei nf orcsnfent 
styles 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


-  (1)   Inspect  visually 


(2)   Remove  all  solder  from  the 
connection*  CAREFULLY »  to 
dtennine  hidden  hole  support 
characteristics 


Oesoldering  methods  for  printed  circuit 
solder  joints 


1*     Removal  by  wicking 


1989- 90P8 


ERIC 


Describe  the  different  methbds 
of  desoldering  and  removing 
component  parts  from  printep 
circuit  boards 


2-3-19 


Oi[) 


The  Application  Form  (Continued) 


THE  APPLICATION  FORM 


In  this  section  you  will  find  a  completed  Job  application  form.  Review 
it  carefully  and  then  fill  out  the  blnnk  application  provided.    Complete  the 
form  as  carefully  and  neatly  as  you  would  if  you  were  in  the  interviewer's 
office. 

Upon  completion  oC  the  applications  evaluate  your  work  using  the  job 
application  checklist  found  on  page  37.      Keep  in    mind  that  the  only  recorded 
information  concerning  you  which  the  interviewer  has  is  the  application  form 
in  the  company  file*    How  well  you  complete  H  may  make  the  difference 
between  getting  or  not  gt^ttitig  the  job. 
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OUTLINE  OF  INSTRUCTION 


Solder  removal  by^  the  wicking 
method  consists  of  using  finely^ 
stranded  wire  {either  braided  or 
twisted)  in  conjunction  with 
liquid  flux  and  heat  to.cause^  all 
but  an  extremely  thin  layer  of 
solder  to  be  removed  from  the 
joint 


Capillav^  action  causes  the  soldqr 
to  be  drawn, up  into  the  wicking 
material 


This  action  is  aided  by  the 
liquid  f]ux  ability  to  incVease 
Kctting  action 


2.     Manual  vacuum  extraction 


/  ■  ^ 

O  1989-90P8 

ERIC 
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INSTRUCTOR  ACTIVITY 


a. 


Display  Slide  YXH  L5-S 
•'The  Wicking  Method" 


Display  Slide  YXH  L5-S 
"Manual  Vacuum  Extract 
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•STUDENT  ACTIVITY 


915 
-J 


7, 


El  O 


18, 


tXPEltlENCC  -  CC**'llihf  ACCOy««l  rot  «ii  piifODl  01 

^^^^  .....g 

IOUJa^^  BAt^f^a  Uf^f^y 

w*,«                 /7/f-    A4*^  A 

^«f>*H  (a*  tffr 

or  'tw                            M*A»it^4  C 

1*4*1  At 

SUMMAftlZf  ANY  StGNlFlCANT  EDUCATIONAL  OETARS.  EXPERIENCE,  TRAINING.  OR  OUAUMCATIONS  IHAI  HAVE 
NOI  SEEN  COVEJVEO,  SXOW  SPfClAL  SKIUS.  TAUNIS  XEtO,  f^ftOf £SS10NAt  LICENSES  AND  CERllFlCAlf S.  fiC 
C9<f^tM*Jf*tt    f^u.^^    Piio^^M     /^t^^J^t     fit  -i^y^fut^i^c 


Th*  RtMbihUhtn  Acl  Bf  tncT  Ihf  Rtid|uilni4nl  AiiiiUnet  Act  of  It;^  «n)U**«  rhil  tN  lO^hCftnii  t>t  «ffo«dtd  Iht  ootwnunflv  (« 
idtntJlv  lh«nfi«iv#*  «s  h«A<heim)4di  «  Viftrum  t*«  vtit/«n  «r  «  diitttfttf  vtftttnn 

Oi  T«wt*n«^Jtfpt*wi4tll  'lb* 


PLEASE  nOI£  -  APPLICANT  AGRECS  TO  IHE  fOUOwiNG  CONOllLONS  Of  tMPlOYA'ENi 

J  liCMir«C  *H  ActCCJiffMt  iritiHHtC  TO  Ai)iCMHfMt  or  riHtviMiiOM)    f  plOu'tfO 

*  CCh*i(tImC  *mo  (iKiWiMC  lOtCI*  VOmO  Arph<Ai>0^  tr  tlOu^iIO 

1  wiUINCmIII  10  *CCtrt  tt«T<l  aISiCmhImTI  WHitI  lOi  Oulill  iC  llOOill 

*  wiiUhtCMll  fC  wCi«  OvitTlHt  *M0  CtMit  tMAM  ii«mOAIO  iKirl  »iOUtl  Dunn  tO  t(OC-t< 

7  TM«t  iMt:i«i  CMPiCtfAfMt  n  CCMDilt0i4«l  On  oiiaImiN^^  ACCi'tAltf  Ciia<*m<i  vpCm  oirAtiMlMi  Cr  Dirif^Jt  whIi^  jCi  C^fml  10  t(OtJit< 

I  lM«l  iMtlOvM^Ml  O'  At  llAlt  \\  vCttl  KlviCt  ■)  llOOttIO  Al  iH(  1^0  or  40Ml>f       whiCm  «c(           i(a<hIC  >0  0J*4l((  *0'  * 

MtviCt  piMiiOhi  rto#A  iHi  wisiit'M  iiictik:  cOmpaait 

a   TO  COhtOftv  10  OIhEa  COmi^amt  AUIE^  q%C0i*tiOP4J  *mO  iH&inuC^iC^S 


IT  IS  UNDEkSIOOO  thai  if  CmPIOYEO.  fAlSE  SIATEmEnIS  ON  THIS  APPLICATION  SHALL  ftE  COnSIOEREO  SU^FICiEnI 


1i|A*lti«*l  A*«l.4«#l  


Cause       dismissai  ^ 

/^--^ — ^  B-^^fJ^  r,..,/*i^Kc'.i9,mi 


OUTLINE  OF  INSTRUCTION 

Solder  removal  using  ttfe  manual 
vacuum  method  consists  of  a 
manually  controlled  and  operated 
one-shot  vacuum  source  In  . 
conjunction  with  hoat  to  create 
a  Vacuum  .airflow  which  pulls  moltl^n 
solder  from  the  joint 


b.    'Manual  vacuun  usually  has  the 
advantage  of  .instant  vacuum  rise 
tirSe  (zero^  to  maximum  vacuum  with 
"ho  time  delay) 


1989-90P8 


Manual  vacuu^n  disadvantages 


(I)   Extremely  high  vacuum  levels 
which  msty  cause  damage  by 
lifting  conductors  from 
printed  circuit  boards  sincef 
the  conductor  bo^idlng  material 
has  greatly  reduced  strength 
at  solder  melting  temperatures 


INSTRUCTOR  ACTIVITY 
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studem/  activity 


^ta*  *1 

Cll^Pt444A  An* 

IhAfll  tarr 

Oi 

*****  '  Q 

3*1* 

^■i<**  ar  far 

or 

^♦•t'y  Q 

n 

Dm* 

SUMMARIZE  ANT  SIGNIFICANT  EDUCAflONAl  DETAILS.  CXPEftlCNCE,  TRAINJNG,  OR  QUALIFICATIONS  tHAf  HAVE 
NOT  aEEN  COVERED.  SHOW  SPECIAL  SKILLS.  PAfENfS  HELD.  PROFESSIONAL  LICENSES  AND  C£Rf IFIC ATES.  EfC 


Th4  Rt4i4t»ilit«ti«n  A<t  0<  Iff]  4nd  (It*  R**4iu»mrnt  A»itt*nCf  A<t  ^  1*7*  r«qutr«  ih*t  Jlr  JD«li<JnK  M  4H4r4H)  rhf  «P0«tlVnihr  i« 
tdfnrHV  (hfmi*<v«t  %i  t\%nii<tp^t  %  Viftn*m  M  v«rtt*n  w  j  dit^Din)  Vfl«r  in. 

H4t*4ir»*9*4*  **•  .  ■ 

Nvr^rt  ar  f  f  —  ,   —  — 


PLEASE  NOn  -  APPLtCANr  AGREES  ro  THE  FOLLOWtNG  CONDITIONS  OF  e/Vft'LOTMENt. 

IHWt*<*t*OM  CMM  IT  **n»CANt  NAS  UtJ4  VCHPltO 

*  COMinfTiHO  A^FO  EttCUIiNO  SuftCt  lO^Q  a+^iCaTiO^f  IP  rromMO 

1  wai1hGr4fU  TO  *<:Cf't  tJAVtl  AjllOHut^Ftl  WH(H  JO*  AUllM  tO  MOUlM 

«  wiUi>^Hm  la  wOrE  Ov(*lrri(  a^fO  OIhCj  Than  lUnDArO  JniPt  hOuiI  whCh  jOI  Cuutl  )0  rtOuirr 

?  tHA(  iHiTrU  tAA+tOMtr^t  ij  co*iDitiO'4At  OH  OttMHi*^  ACCEfi^tK  CifMAiv<t  rtOM  OtrAtltAtHi  SP  Ztrt**ii  *vh(h  jOj  Ox^rrtJ  jo  riOuitt 
I  THAt  iM^OriAfHt  o>  Al  i(Att      tfAtf  jftv^ct  ij  rtOUitID  Ar  iH(  (t'O  O'  iHt  MOhpU  m  w^i^h  tCE  «i     tU^H(9  'O  O^AiiP^  ^01  a 
jCJvt^t  *(H»rON  '<0**  THf  wtJrMH  (KCTJi^  <:0w'4**r 


It  IS  UNDERSfOOD  TKAt  1^  EMPtOTED,  FALSE  StAfEMENtS  ON  TKJS  aPPLiCATJON  SHALL  BE  CONSIDERED  SUFFlClENf 

CAUSE  FO)t  DtSMlSSAt 

'■'^1  M.dait  Ian 


,1  ) 


OUTLINE  OF  INSTRUCTIOH 

(2)   Inability^  In  some  cases, 

to  apply  vacuum  tip  and  sourjre 
of  heat  to  the  solder  joint 
at  the  same  time 


(3)   Short  vacuwn  duration  or 
-  physical  movement  of  vacuum 
tip  caused  by  manual 
operation  of  the  vacuum  sour 
may  cause  Incomplete  solder 
removal «  necessitating  multl 
.   applications  of  heat  which 
<*an  result  In  damage 


:e 
}1e 


Motorized  vacuum  extraction 


a.     Solder  reiiwval  using  motorized 
vapuum  consists  of  a  continuous 
vacuum  source  such  as  an  alrbottlp. 
^        and  venturl  combination  or  an 
0        electrically  driven  vacuum 

pump,  wh1ch*prov1des  a  continuous' 
vacuum  to  a  heated  solder 
extraction  tip  and  removes  molter 
solder  !by  vacuum  airflow. 


INSTROCTOR  ACTlVm 


.  STUDENT  ACTIVm 


a.     Display  Slide  YXH  L5-S 
"Motorized  Vacuum 
Extraction" 
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LEARNING  ACTIVITY  E 


JOB  INTERVIEW 


Objective:    You  will  be  able  to  Identify  conditions  to  be  aware  of  during 
a  job  interview,  including  (a)  ten  questions  whlcK  would  typically  be 
asked  and  (b)  ten  positive  conditionsor  responses  which  would  help  you 
get  the  job. 

Introduction:    Nearly  every  successful  job  search  includes  an  Interview 
with  a  supervisor,  personnel  Interviewer,  or  proprietor.     It  is  the 
interview  which  affords  both  the  employee  and  employer  the  chance  to  see 
if  there    is  mutual  advantage  for  working  together,    The  main  reason  for 
the  interview  is  to  give  the  employer  an  opportunity  to  learn  something 
further  about  the  person  applying  for  the  position.    Some  of  the  traits 
the  employer  will  be  looking  for  are  appropriate  appearance,  personality, 
attitude,  skills  and  education. 

The  job  interview  is  an  important  event  in  the  average  person's  life. 
The  twenty  or  thirty  minutes  a  person  spends  with  the  Interviewer  may 
determine  that  person's  entire    future.    Think  about  what  you  are  going  to  do 
and  say  when  certain  questions  are  asked  of  you  during  the  Interview.  Until 
nowp  you  may  have  been  thinking  of  the  benefits  which  you  will  receive  from 
a  company.     Instead*  ask  yourself  the  question,  "What  can  I  do  for  the 
company?"    Mow  do  your  skills,  qualifications,  training  ami  previous  work 
experience  rate  you  as  the  person  to  fill  the  vacant  position? 

The  following  activity  will  help  to  prepare  you  for  the  job  intiarview. 


i4 
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OUTL IN£  OF  INSTRUCTION 


Kotorlzed  vacuum  Is  normally 
controlled  by  a  foot  switch 
and  differs  from  manual  vacuum 
primarily  In  that  It  supplies 
a  continuous  vacuum 


c* 


Motorized  vacuum  extraction 
advantages 


(X)   The  vacuum  can  generally  be 
set  at  the  desired  level 


(2)   The  extraction  tip  and  the 

heat  source  are  usually  combined 
into  one  tool 


(3)   Availability  of  continuous 
vacuum  allows  solder  removal 
with  a  single  application 
of  heat 
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INSTRUCTOR  ACTIVITY 


2-3-23 


STUDENT  ACTIVITY 
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Job  Interview  (Continued) 

WHAT  TO  DO  IN  AN  INTERVIEW 

Give  your  name,  and  the  position  for  which  you  are  applying.  Remain 
standing  until  the  interviewer  asks  you  to  be  seated*    You  should  say  some- 
thing like:    '*Good  morning,  Mr*  James,  my  name  is  William  Dennis  and  I  am 
here  to  apply  for  the  job  of  detail  draftsman  which  was  advertised  in  the 
Daily  Messenger*'*    If  the  interviewer  offers  to  shake  hands*  be  sure  that 
your  grip  is  firm  but  don*t  try  to  prove  how  strong  you  are  by  crushing  the 
interviewer's  hand*     If  you  meet  a  receptionist ,  tell  this  person  that  you  have 
an  appointment  with  Mr.  James  and  state  the  time  of  your  appointment* 

During  the  interview^ always  try  to  make  the  best  impression  possible* 
Stress  both  your  interest  in  the  work  and  your  qualifications  to  fill  the 
position*    Never  overemphasize  your  need  for  the  job. 

Always  be  positive.    Never  criticise  or  put  down  your  previous  employers* 
Let  the  person  interviewing  you  lead  the  discussion*    Stick  to  the  point  and 
be  brief  in  your  answers* 

Hold  your  questions  until  the  latter  part  of  the  interview*    The  inter- 
viewer will  indicate  when  the  interview  is  over*    Be  sure  to  express  your 
appreciation  for  the  consideration  and  time  given  to  you.     If  a  secretary 
introduces  you  to  the  Interviewer,  be  sure  to  thank  this  i^i^rson  as  you  leave. 


OUTLINE  OF  INSTRUCTION 

(4)   Motorized  vacuum  sources 
may  have  a  vacuum  rise  tim 
which  is  slower  than  desirec 


Tools  used  to  desolder  printed  circuit 
solder  joints 


1.  Handtools 


Q  1992-93P8 
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a.     Handtools  normally  used  in 
desoldering  printed  circuit 
solder  joints 


(1)   Soldering  Iron 


5!.:) 


INSTRUCTOR  ACTIVITY 


2-3-24 


STUDENT  ACTIVITY 

O 
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Job  Interview  (Continued) 

VARIOUS  WAYS  TO  AVOID  JiEINC  HIRBD 

(As  reported  by  the  P1;H'enient  Offit-o       New  York  Uiiiver.sity) 

1*  Poor  personal  appearance. 

2*  Overbearing,  overaf>grGSSive,  conceited,  superiority  complex- 

3*  Inability  to  express  ideas  clearlyi  using  poor  grammar* 

A*  Lack  o£  planning  for  career;  no  purpose  and  goals*  * 

5*  Lack  of  confidence  and  poise;  being  ill  at  ease* 

6*  Lack  of  interest  ond  enthusiasm  with  passiveness  and  indifference* 

7*  Failure  to  participate  in  activities* 

8*  Over  emphasis  on  money;  interested  only  in  the  uollar* 

9*  Poor  scholastic  record* 

10*  Unwilling  to  start  at  the  bottom;  expect  too  much  too  soon* 

11*  Makes  excuses,  evasiveness,  hedges   on  unfavorable  factors* 

12*  Lack  of  tact* 

13*  Lack  of  maturity* 

lA*  Lack  of  courtesy,  ill-mannered* 

15*  Condemnation  of  past  employers* 

16*  Lack  of  social  understanding* 

17*  Marked  dislike  for  school  work* 

18*  Fails  to  look  interviewer  in  the  eye* 

19*  Limp,  fishy  handshake* 

20*  Sloppy  application* 

21*  Wants  job  only  for  a  short  time. 

22*  Lack  of  knowledge  or  specialization. 

23*  Little  interest  in  the  company  or  industry* 

2A*  Inability  to  take  criticism* 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(2)  Wicking  material 


(3)   Thermal  shunts  , 


(4)   Various  types  of  pliers  and 
tweezers 


b.     External  flux  should  be  used  in 
conjunction  with  wire  braid  when 
desoldering  by  the  wicking  metlxjc 


2.     Power  tools  -  SX-300  Solder  Exfractior 
System 


^3.     Proper  selection  and  use  of  tools 
and  techniques 


U 
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Job  Interview  (Continued) 


REVIEW  EXERCISE 

Part  I       List  ten  questions  which  might  typically  be  asked  of  you  by  the 
employer  during  the  interview: 


1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 


ERIC 


Part  IT     Below  are  several  situations  or    responses  which  could  help  you 
to  get  the  job  or  could  prevent  you  from  being  hired*    Place  a 
G  (good)  in  front  of  the  conditions  which  would  help  in  getting 
the  job  and  a  P  (poor)  in  front  of  the  conditions  which  would 
hurt  your  chances  of  being  hired- 

1*          Hair  uncombed 

2-   "How  much  will  this  job  pay?'' 

3*  Neat,  printed  application  form* 

4*  *'r  ain't  never  had  any  illnesses," 

5*          "I  was  interested  to  hear  of  the  expansion  of  _your  company 

into  a  now  product  line*" 

6*          Prompt,  on  time  at  inLorview. 

7-          Limp  hfind  shake* 

8.   "It  w:iK  to  i\vt  alonj;  with  ray  LiMt  c*mploycr." 

9*          '*l*m  not  sure  I  couJ  d  do  tho  job.'* 

10*          "I'm  wHLinjj;  tc>  work  hard  at  ^my  assignment  I'm  given." 


OUTLINE  dF  INSTRUCTION 

a.     The  selection  of  tools  and  technifayes 
to  be  used  in  a  particular  desoldfring 
operation  will  be  determined  by 
the  type  of  solder-joint  and 
lead  termination 


b.     The  tools  and^techniques  chosen 
MUST  be  those,  leasj:  likely  to 
cause  damage  of  any  nature.  To 
avoid  damage*  the  following 
factors  should  be  considered 


\ 


\ 


\ 


(!)    The  effect  of  chosen  techniq 
on  board  material 


(2)   The  effect  of  chosen  tediniq)je 
on  circuit  conductors 


INSTRUCTOR  ACTIVITY 


je 


(!)   Display  Slide  YXH  L5-st0, 
"Selection  and  Use  of 
Desoldering  Tools" 


STUDENT  ACTIVITY 


5,'M  * 
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Posttcst  (Continued) 

Circle  T  if  sLatemeat  is  Truc»  F  If  it  is 


T 

F 

25. 

Yuu  sliould  include  your  pluiiie  number  in  the  application  letter. 

T 

F 

26. 

The  inside  address  blook  is  .iJso  your  return  address. 

1 

F 

27. 

The  date  bloik  Is  located  In  chu  upper  ri*>hL  hand  corner  of  the 
letter. 

T 

F 

28. 

The  hody  of  tlic  letter  should  h^^  unt*  continuous  par.igmph. 

T 

F 

29. 

The  salutation  is  thi*  oloslii^  of-  the  letter. 

T 

F 

10. 

The  signature  should  be  typewritten. 

T 

F 

31. 

Your  letter  should  include  grade  point  average  and  some  important 
courses  which  you  took. 

T 

F 

32. 

Paragraph  one  should  explain  the;  purpose  of  the  letter  to  the 
employer. 

T 

F 

33. 

Your  letter  should  include  several  references. 

T 

F 

34 

You  should  appear  at  the  interviewer*s  office  precisely  on  time. 

T 

r 

lou  snouiG  nnng  yuur           school  LranscripL  aiong  to  tne 
interview. 

T 

F 

It  Is  considered  good  prtU  tiLe  to  asks  the  interviewer  the 
exact  pronounciatlon  of  his/hir  name. 

T 

F 

37. 

It  is  good  to  extend  Lliafiks  to  both  the  interviewer  and 
receptionist . 

T 

F 

38. 

After  greetiiig  the  receptioiiist  you  should  state  your  business 
and  time  of  appointment. 

T 

F 

39. 

Your  own  questions  should  Ik.  asked  jt  the  beginning  of  the 

Interview. 


/i6 


OUTLINE  OF  INSTRUCTION 

I 

(3)   The  effect  of  chosen  techriiq|ie 
on  adjacent  components 


c* 


Testing  and  evaluation  techniques 
effective  and  reliable  appllcatlois, 


Methods .of  solder  removal  which 
should  not  be  used  or  which  have 
limited  applications 


(D- 


At  the, top  left  Is  an  , 
example  of  the  heat  and 
shake  method  which  should 
not  be  used  since  1t  does 
not  remove  all  solder,  and 
It  causes  solder  to  be 
splattered  over  other  areas 
of  the  circuit 
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INSTRUCTOR  ACTIVITY 


Stress  that  the  technHlan 
must  decide  which  technique 
Is  best  for  a  specific 
task*  keeping  In  mind 
at  all  times  the 
REQUIREMENT^of  causing 
NO  damage 


Display  Slide  YXH  15- 
"Inferior  Methods. of 
Solder  Extraction" 
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STUDENT  ACTIVITY 


SJL 


0 -^-^ 
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• 

ANSWER  KEY  -  ACTIVITY  A:  VOCABULARY 

1. 

one  who  applies  for  ^  job 

2. 

a  request  or  petition 

3. 

make  application  for  a  job 

4. 

to  finish 

5. 

clear,  brief  and  to  the  point 

6. 

to  be  refused  3  job 

7. 

someone  whom  yoti  support 

8. 

;ic  L  un  J   i  nvo  1  vcmt-ii  L 

9. 

discharged  or  asked  to  leave 

10. 

a  previous  or  p;ist  employer 

11. 

to  employ 

m 

12. 

spare  time  activity 

13. 

a  situation  or  employment 

14. 

ability  to  writ<'  clearly  and  correctly 

15. 

single^  married,  separated  or  divorced 

16. 

Won  Applicable 

17. 

a  particular  field  of  work 

18. 

to  omit  or  le.ive  out 

19. 

refers  to  the  individual 

20. 

employees  of  n  company 

21. 

a  person  listed  on  the  application  form  who  will  speak  well  of  you. 

22. 

members  of  your  family 

23. 

payment  for  services  or  work  performed 

24. 

n  s;ifc,  steady  job 

W 

uusuanu  o  r  wi  l  tr 

ERIC 

26. 

your  Inst  name 

■  ^  V 

X 

OUTLINE  OF  INSTRUCTION 

(2)   At  the  top  center  is  an 
example  of  the  heat  and 
pull  method  which  should  not 
be  used^slnce  hidden  component 
lead  terminations  may  cause 
damage  when  pulled 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY  v> 
  CO 


(3)  At  the  top  right  Is  an  exampfl 
of  the  heat  and  blow  method 
which  should  not  be  used 
for  the  same  reasons  as  the 
heat  and  shake  method 


'A 


(4)   At  the  bottome  Jeft  is 
an  example  of  u^lng  a 
squeeze-bulb  solder 
^  extractor*    This  n^thod  is 
inferior  due  to  the  tip 
size.  Incomplete  extraction 
and  frequent  solder  spillage 
onto  circuit 


5.?  7 
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ANSWKK  KKV  -  ACnvfTV  A:  ANACKAM 


ANSWER  KEY  -  ACTLVITY  C:     LfiTTKR  OF  APPLICATION  REVIEW 


A  letter  of  applic<itit>n  is  written  by  the  applicant  to  a  prospective 
employer  for  a  j>ositi<^n  tluit  is  nv^iiJable* 


2*  (Iat(*  block  or  luM<linr. 

insiik*  £'iii(lrt*ss 


I ♦  signature 


a.    be  brief 

h.    write  scvoral  Jr*ii  tt;  <>t   iht'  Idler  beforo  yon  tlecide  on  tt  final  one* 
write  the  U-LLor  to  ,i  p.i len Lir  iiidividiial  slnntinj;  it  lo  his/her 
needs  and  pol icies, 

d,    be  neat;  vtsv  j  pen  with  l)hje  or  bhick  ink.    A  typewritten  letter  is 
best . 

e*     state  j  definile  job;  <lo  not  s-w  yon  WrUU  "finythin^*" 


A,  raise 


False 
True 


7*  ['a\sv 

8,  Ka[,st^ 

9.  Kalsi' 


10.  True 


ANSWKK  KEY  -  ACTIVrrV  I):     APPLICATION  FORM 


Answe      will  vary-   Sec^  your  instrurLor 


ERIC 


(5)   At  the  bottom  right  Is 

an  example  of  using  a  spring 
plunger  extractor  for  solder 
^  removal*   This  methos  has 
limited  application  since  It 
does  not  work  well  In  small 
areas  and  does  not  remove- 
all  of  the  solder 


e*-    Ulkclhg  method  Is  used  to  remove 
surface  solder*   The  wicking 
method  works  w^ll  In  removing 
surface  solders  when  the 
following  procedures  are  used: 


(I)   Select  a  piece  of  wicking 
material  (braid  or 
stv^anded  wire)  which  Is 
smaller  than  the  area 
being  desoldered 


1992-94P8 
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STUDENT  ACTIVITY 


e*     Display  Slide  YXH  L5-St2, 
'*£xample  of  Wicking*' 


3-29 


ANSWER  KEY:      PRKTi^ST  -  POSTTEST 


1.  tells  if  you  <ire  sinj>le,  married  or  divorced 

2*  a  particular  tield  of  work 

3 .  husband  or  wife 

A.  refers  to  you  personally 

5.  a  person  listt  -  on  the  application  who  will  speak  well  of  you. 

6.  one  who  applies  Cor  ^  jf'b. 

7*  payment  for  services  or  work  performed 

8.  writing  clearly  and  correctly 

9*  your  last  name 

10*  employees  of  <i  company 

Circled  items  are;     12,  16,  19,  20,  22,  23,  2A. 


25. 

True 

AO. 

D 

26. 

False 

Al. 

I 

27. 

True 

A2. 

A 

28. 

False 

A3. 

H 

29. 

False 

AA. 

E 

30. 

False 

A5. 

B 

31. 

False 

A6  - 

A9. 

32. 

True 

33. 

False 

3A. 

False 

35. 

False 

36. 

False 

37. 

True 

38. 

True 

39. 

False 

ERJC 


each  person.  Please  check 
with  your  instructor* 


OUTLIME  OF  IMSTRUCTIOH 


(2)   Dip  the  wicking  material  in 
flux  and  place  on  the  area 
ta  be  desoldered  faking 
care  to  ensure  that  there 
Is  no  overlap  of  wicking 
material  onto  ttie  board 
material 


(3)   As  the  slide  shows,  apply 
a  cleans  dry  Soldering  Iron 
tip  to  the  braid  using  ^ 
GENTLE  pressure 


(4)   The  wicking  material  may  be 
'  drawn  across  the  area  to  be 
desoldered  after  the  solder 
melts  and  begins  to  soak 
Into  the  wicking  ttkiterlal 


531 
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INSTRUCTOR  ACTIVITY 


(3)   Display  Slide  YXH  L5-Sf3, 
"Soldering  Iron  AppMeJ 
to  Wicking  Material" 


STUDENT  ACTIVITY 


<3. 


2-3-30 


OUTLINE  OF  INSTRUCTION 

(5)    If  solder  stops  flowing  into 
the  wicking  material  before 
it  has  all  been  removed*  or 
if  all  of  the  fl4JX  is  boiled 
away  before  removal  is  cwnpl 
the  operation  must  be 
repeated*  being  sure  to  cut 
off  the  filled  portion  of  th 
wicking  material  to  provide 
fresh  wicking  area  for  absorption 
of  solder 


^te* 


(6)   Wicking  material  works  progressively 
better  as  the  number  of 
strands  increases  and  the 
size  of  the  strands  decrease 


{7}   Damage  can  be  caused  by 

improperly  using  the  wicking 
method 


INSTRUCTOR  ACTIVITY 


(7) 


Display  Slide  YXH  L5- 
"Results  of  Improper 
Wicking  Procedures" 


STUDENT  ACTIVITY 


S?4, 


5 '^4 


OUTLINE  OF  INSTRUCTION 


(a) 


Scorching  caused- by 
excessive  heat  and 
allowing  flux  to 
completely  boil  away 


(b) 


Measling  caused  by 
allowing  hot  wicking^ 
material  to  overlap  the 
pad  area  and  dontact 
board  material 


A  variety  of  manual  vacuum  extracftion 
tools  are  available  and  perform 
with  varying  degrees  of  efficiency 


(1) 


Squeeze-bu1b  solder  sucker 
in  operation* 


s:>r> 


INSTRUCTOR  ACTIVITY 


(1) 


Display  Slide  YXH  L5-Sg5, 
"Squeeze-bulb  Solder 
Sucker;^  NOTE  the 
difficulty  of  applying 
soldering  iron  tip  and 
squeeze-bulb  tip  at 
the  same  time 


STUDENT  ACTIVITY  ^ 
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OUTLINE  OF  INSTR»CJION 


(2)    Successful  solder  reiTK)val 
operation  using  the  squeeze 
bulb* 


(3)   Squeeze-bulb  and  soldering 
iron  combined  into  one  unit 
to  overcome  tip  space  disad- 
vantages. 


(4)  Solder  spillage  can  occur  wi 
ai)y  of  the  squeeze-bulb  type 
solder  extractors 
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INSTRUCTOR  ACTIVITY 


(2) 


(3) 


(4) 


-33 


Display  Slide  YXH  15-S^6 
"Successful  Squeeze-6u1 
Solder  Removal"  NOTE 
that  it  was  performed^jn 
a  large  surface 
solder  joint  with  an 
unclinched  lead  termination 


Display  Slide  YXH"l5-Si7» 
*'Sque^ze*6ulb  and  Soldering 
Iron  in  one  Unit" 
NOTE  the  difficulty 
oOandling  and  the 
ceramic  tip  (which^ 
must  be  extremely  hot 
because  ceramic  has 
very  poor  heat  transfer 
characteristics) 


Display  Slide  YXH  15-St8, 
"A  Disadvantage  .of 
Squeeze-Bulb  Sol der 
Extractors" 


STUDENT  ACTIVITY 


0  ^ 


»4 

04 


OUTllHE  OF  INSTRUCTION 

(5)   Solder  extractor  with  a 
bladder  (squeeze^^bulb) 
Installed  Inslxle  the 
handle 


539 


(6)   Solder  spillage  caused  by 
Insufficient  vacuum  to  draw 
the  solder  ^completely  into 
the  chamber 


The  most  efficient  manual  vacuim 
solder  extractor  is  one  which  use 
a  spring-loaded  piston  to  create 
a  vacuum-   The  following  are 
the  proper  techniques  for  its 


use. 


(1)   App'ly  the  soldering  iron  , 
tip  and  the  extractor  tip 
to  the  area  to  be  desolderec 
at  the  same  time. 
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INSTRUCTOR  ACTIVITY 


(5)   Display  Slide  YXH  15-S 
"Internal  Bladder 
-  Solder  Extractor'* 
NOTE  the  distance 
removed  solder  must 
travel 


(6)   Display  Slide  YXH  CS-S^O, 
"A  Disadvantage  of 
Internal  Bladder  Soldef' 
Extractors'* 


(1)   Display  Slide  YXH  15-Sll, 
"Spring  Plunger  Solder 
Extractor"   NOTE  that 
space  is  a  very"  limitijig 
factor 


STUDENT  ACTIVITY  *5 


O  . 
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^  OUTLINE  OF  INSTRUCTION 

(Z)   U^on  observing  a  complete 
solder  m&lt,  press  the 
release  trigger  which  'jill 
create  a  vacuum  and  cause 
the  solder  to  be  extracted 


(3)   The  extractor  must  be 
firmly  held  to  minimize 
recoil  which  may  cause  the 
extractor  tip  to  jump  away 
from  the  joint  and  reiult  ir 
incomplete  extraction  and 
the  necessity  of  repeating 
the  operation  several  times* 
with  resulting  board  damage 


(4)   This  method  will  NOT  remove 
100%  of  the  solder  and  may 
cause  circuit  pad  lifting  oi 
single-sided  boards  due  to 
the  extremely  high  vacuum 
which  is  generated 


X99S-96P8 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


510 


OUTLINE  OF  INSTRUCTION 

(5)   Proper  care  of  this  tool  ^ 
to  maintain  efficient 
operation  requires  that  it 
be  disassembled  and  cleaned 
thoroughly  on  a  regular 
basis 


h*  The"  most  efffcfent  and  versatile 
of  all  solder  extraction  methods 
is  the  motorized  vacuum  method 


Old  style  of  motorized  vacuum 
extractor  (the  vacuum  source/motcfr 
unit  Is  not  shown)  with  a  piggy 
back  solder  trap  chamber. 


513 


INSTRUCTOR  ACTIVITY 


Display  Slide  YXH  l5-sJJ2:, 
"Obsolescent  Motorized 
Vacuum  Extractor" 
NOTE  the  large  heated 
mass  in  close  proximity 
to  components  which  is 
one  of  its  several 
disadvantages 


STUDENT  ACTIVITY  9^ 
  u> 

9^ 


.5M 
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2-3-36 


OUTLIME  OF  IMSTRUCTIOH 


k.     No  solder  baffle  in  the  old-styU 
solder  trap  tube  to  prevent  soldejr 
buildup  In  the  airflow  exit  and 
the  chancer*  which  becomes  very 
hot  during  use>  is  exposed  to 
operator  contact*    This  unit  is 
also  unusable  for  special  appll 
cations  which. required  pressure 
rather  than  vacuum  since  there 
Is  no  positive  lock  on  the  end 
caps 


Shown  (without  the  motorized 
vacuum  supply  unit)  is  the  Improsjed 
solder  extractor  used  with  the 
SX-300  system.    Note  the 
following  Improvements: 


{1)   Jn-line  extraction  path 
allowing  solder  to  be 
pulled  directly  Into  the 
solder  trap  chamber 


ERLC 
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5  v:. 


tUSTRUCTOR  ACTIVITY 


STUDEMT  ACTIVITY 


Display  Slide  YXH  15-; 
"Disadvantages  of  Old* 
Solder  Trap  Chamber" 


P4> 
tyle 


1. 


Display  Slide  YXH  15-5135, 
"SX-300  Solder  Extract >r*' 
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OUTLINE  OF  IWSTRUCTION 


(2)   Positive  locking  mechanism 
for  chamber  end  caps  allowing 
unit  to  be  used  for  both 
pressure  and  vacuum 


(3)   Long  thin  heating  element 
allov/ing  access  to  confined 
areas 


(4)   The  operator  is  protected 
from  contact  with  the  hot 
glass  solder  trap  chamber 
since  it  is  installal  withir 
the  plasttc  handle 


m.     Motorized  vacuum  extraction  methqd 
to  achieve  maxtmum  effectiveness 
and  (rfintmum  workpiece  degradatior 


1998-2000P8 


1 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


9> 


5-13 


3-38 


OUTLINE  OF  INSTRUCTION 

Extractor  tip  must  be  positioned 
to  allow  maximum  airflow  through 
the  soldered  connection  for  best 
results.    In  a  dead  end  hole 
situation*  the  majority  of  the 
solder  is  removed  with  vacuum 
and  the  remainder  *is  blown  out 
with  pressure*   To  prevent  sweat 
joints  between  component  leads 
and  circuit  conductors*  a  stirring 
motion  of  the  lead  with  th^ 
extractor  tip  MUST  be  used 


1998-2000P8 


(1)   A  sweat  joint  is  a  paper-thi|r> 
solder  joint  formed  by  the 
minute  amount  of  solder 
remaining  on  conductor  and 
lead  surfaces  which  cannot 
be  removed  by  extraction 


INSTRUCTOR  ACTIV-ITV 


n. 


Display  Slide  YXH  L5-s|6, 
"Motorized  Vacuum 
Extraction  Techniques* 
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STUDOiT  ACTIVITY 


OUTLIME  OF  INSTRUCTION 

(2)   To  properly  prevent  sweat  jojints 
from  forming,  the  lead 
must  be  moved  in  a  stirring 
,   ^     motion  as  s6on  as  the  solder 
has  completely  melted  and 
before  vacuum  is^applied.  The 
stirring  motion  nuist  be 
maintained  during  the  vacuunJ 
application  and  kept  up  until 
the  airflow  has  caused  the  spider 
to  cool  and  solidify* 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


SO 


NOTE:    During  the  stirring 
action,  the  extractor  tip 
MUST  NEVER  CONTACT  ANYTHING 
EXCEPT  THE  SOLDER  AND  THE 
LEAD  ITSELF  since  contact 
with  circuit  conductors 
will  nearly  always  cause 
damage 


Lead  and  hole  size  have  several 
factors  affecting  solder  extraction 


0.  Display  Slide  YXH  L5- 
"Selecting  Extractor 
Tip  Diameters" 


S38, 


5r 


1998-2000P8 


5!]i 


2-3-40 


OUTLINE  OF  INSTRUCTION 


(1) 


The  .amount  of  space  betweert 
lead  and  sjdes  of  hole  will 
affect  extra(ftTcn  efficiency 
by  varying  the  airflow 
through  the  hole 


(2) 


V 


The  depth  of  the  hole  will 
determine  length  of  time 
heat  must  be  applied  for 
complete  solder  melt 


p*     6oth  inside  and  outside  diameters 
of  extractor  tips  must  be  considered 
when  selecting  a  tip 


(l)    Inside  diameter  is  determine 
by  the  component  lead  diamet 
*     .over  which  it  must  fit 


1998-2000P8 


INSTRUCTOR  ACTIVITY 


P* 


Display  Slide  YXH  15-Sf7. 
"Effects  of  Lead  Clearance 
and  Hole  Size" 


d 

er 
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STUDENT  ^eriVITY 


O  ,1 


199R-2000P8. 


OUTLINE  OF  INSTRUCTIOM 

(2)  Outside  diameter  is 

determined  by  size  and  mass 
of  pad 


q.^    Extractor  tips  may  be  modified 
to  fit  over  various  lead  termi* 
nations  as  shown 


r.     Modified  extractor  tip  to  remove 
solder 


Modifying  extractor  tips  to  fit 
small  or  1ow*mass  pads 


ERIC 


INSTRUCTOR  ACTIVITY 


Display  Slide  YXH  L5-sb9, 
"Modifying  Extractor  tb 
Fit  Lead  Termination" 


Display  Slide  YXH  L5-SflO, 
"Using  Modified  Tip" 


Display  Slide  YXH  (5-S(ll 
"Modifying  Extratcoi 
Tip  to  Fit  Small  Oi 


Low- 


Mass 


Pads" 


STUDENT  ACTIVITY 
  ~o 

CO 


55C 


-42 


OUTLINE  OF  INSTRUCTION 

(1)  flrball  mill  is  inserted  \nslMe 
the  tip  and  used  with  the 
rotary  tool  as  a  turning  anc 
holding  device 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


.o 


(2)  A  file  is  used  to  shape  the 
tip  to  the  desired  form 


Comparison  of  modified  and  unmodi- 
fied extractor  tips*   The  exposec 
copper  on  the  modified  tip 
should  be  tinned  to  prevent 
oxidation  and  Improve  heat  translter 


The  quality  of  solder  extraction 
attainable  by  using  the  proper 
techniques  is  plainly  shown  in 
this  slide 


1998-2000P8 


Display  Slide  YXH  L5-St2. 
"Standard  and  Modified 
Extractor  Tips** 


u. 


Display  Slide  YXH  15-^3, 
**Results  of  Proper 
Solder  Extraction 
Technique*' 


2-3-43 


ERLC 


OUTLINE  OF  IKSTRUCTIOK 
V.     SX-300  Solder  Extractor 


(I)   Master  power  switch  and 
indicator 


(2)   The  footswitch  which  is 
permanently  attached  and 
controls  the  vacuum 
supply  motor 


(3)   The  twist-lock  vacuum  and 
pressure  fittings 


1998-2000P8 


ERIC 


INSTRUCTOR  ACTIVITY 


V. 


Display  Slide,  YXH  15-SW 
"SX-300  Solder  Extractl) 
Instructor  use  SX-300 
slide  to  point  out  and 
describe  the  operation 
and  controls 


2-3-44 


STUDENT  ACTIVITY 


OUTLINE  OF  INSTRUCTION 

(4)   The  vacuuni  and  pressure 
control  valves  which  the 
operator  must  adjust 
for  the  particular 
extraction  situation 


(5)   The  variable  AC  plug-Ins 
and  their  controls 

NOTE:    The  extractor  hand- 
piece  {element  and  tip)  wil 
attain  a  temperature  of 
approximately  1,000  degrees 
at  maximum  setting  of  the 
variable  AC  control  and 
MUST  be  used  with  EXTREME 
CAUTION*   The  temperature 
MUST  be  properly  adjusted 
for  each  particular  task  to 
avoid  causing  overheat 
damage. to  the  workpiece 


{6)   The  hot  cubby  and  its  functi 
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INSTRUCTOR  ACTIVITY 


ons 
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STUDENT  ACTIVITY 


/ 


on:: 


OUTLINE  OF  INSTRUCTION 


(a) 


(b) 


(c) 


ERIC 
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The  soldering  iron  and 
extractor  holders 


The  molten  solder  trap 
used  to  clear  the 
extractor  tip  of  molter 
solder  prior  to  using 
the  extractor  in  the 
pressure  mode 


The  wiping  brush  used 
to  reinove  excess  solder 
from  the  top  of  the 
soldering  iron  providirg 
what  is  known  as  a  "dri| 
iron" 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
  o 

V 
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OUTLINE  OF  INSTRUCTION 


d 

der 


(d)  The  wet  thermal  shocking 
sponge  used  to  clean  o>ides 
from  the  "dry"  iron  tip 
resulting  in  a  "clean*' 
iron  tip*    The  wet 
sponge  is  NOT  to  be  tjsdc 
for  removing  excess  sol< 
from  the  iron  tip  as 
its  purpose  is  to  remo\|e 
oxides  by  causing  the 
tip  to  rapidly 
and  violently  contract, 
theret}y  loosening  any 
oxides  which  will  then 
be  removed  by  the  wipixjg 
action 


Component  removal  after  solder  extraction 


Straight-through  terminations  allow 
the  component  to  be  lifted  gently 
from  nonconformal  coated  boards 


^        2001-03P8  3  ^  2-3 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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OUTLIKE  OF  IKSTRUCTION  . 

The  various  clinched  style  termi- 
nations may  require  the  breaking  of  a 
sweat  joiftt  which  may  be  done  by 
gripping  the  lead  with  pliers  or 
tweezers  and  rotating  the  clinched 
portion  approximately  30  ^ 
degrees  parallel  to  .the  board  surface 


After  breaking  the  sweat  aoint  the 
lead  may  be  lifted  gently  to  a 
straight  position 

NOTE;    Do  NOT  attempt  to  lift  or 
straighten  the  lead  until  the  sweat 
joint  is  broken 


After  the  conpbnent  lead  is  complete^ 
free  and  straight  reniove  the  component 
from  a  conformal  coated  hg^rd  by  ^ 


5C7 


INSTRUCTOR  ACTIVITY 

2.     Display 'Slide  VxH  LS^sllB, 
"FreeingJCIinched  Lead 
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STUDENT  ACTIVITY 


o 


O  \*  O 


OUTLINE  OF  INSTRUCTION 

Heating  the  component  with  a 
soldering  iron  tip  or  by  blov/ing 
hot  air  from  the  solder  extractor 
(preferred  method) 

NOTE:    Use  EXTREME  CAUTION  not 
to  cause  heat  damage  to  the 
workpiece 


INSTRUCTOR  ACTIVITY 

a.     Display  Slide  YXH  L5-Sjl6 
"Freeing  Component  Frofi 
Coating" 


After  any  residual  coating  is 
softened  by  heat,  grip  the 
component  gently  with  a  pair  of 
tweezers  of  pliers  and  free  it 
from  the  coating  wUh  a  gentle 
side-to-side  rocking  motion 


At  this  point  the  component  may 
be  lifted  carefully  from  the^ 
board 


Evaluating  individual  workpieces  to  determ 
proper  techniques  for  desoldering  and 
removing  components 


ne 


\ 


\ 


CmiNE  OF  INSTRUCTION 

A  careful,  thorough  physical  exami- 
natlVn  must  be  made  to  determine  the 
solder-joint  characteristics,  most 
effective  desoldering  technique,  and 
the  toVls  to 
technlc^ues 


be  used  In  applying  these 


2.     A  careful  vtep-by-step  analysis  of  the 
task  as  It  Is  performed  MUST  take 
Into  consldtratlon  possible  hidden 
characteristics 


F,     Inspecting  completed  irork  for  damage  to 
circuit  board  or  remaining  components 


I,     Board  damage 


2001- 03P8 


IHSTRUCTOR  ACTIVITY 

T     Display  Slide  YXH  L4-S|17, 
"Component  Desoldering 
and  Removal  Evaluation 


Display  Slide  YXH  L5-S48, 
"Desoldering  and  Removal 
Task  Completion  Inspection" 


STUDENT  ACTIVITY  g 
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OUTLINE  OF  INSTRUCTION 

a*     Scorching  or  charring  caused  by 
component  failure  or  improper 
.  repair  techniques 


b*     Measling  which  is  the  appearance 
of  white  spots  that  are  small 
areas  of  the  fiber  glass  strands 
which  have  been  exposed  by  heat, 
abrasive^  or  solvent  action 


c,     Possible  cracks  or  breaks  in  the 
board  material 


Z.     Conductor  damage 


a.     Any  missing  pads  or  conductors 


o  5' 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


51 


INTRODUCTION 


What  must  I  do  to  be  successful  on  my  job?    This  question  whirls 
through  the  minds  ,of  m%iny  young  people  wlio  are  starting  out  in  the  world 
o£  work*    This  Learniin^  A^'tivity  P,^cka^;c  (LAP)  will  nid  you  in  developing 
a  good  employer-employeo  r^lat  Lonshi]>,    You  will  have  an  opportunity  to 
see  things  from  the  employer's  point  of  view.    Knowing  whdt  your  employer 
expects  of  you  can  be  lialf  of  tUe  brittle  in  being  successful  on  your  job. 
Your  general  abilities^  personal  (jualities^  work  traits  and  attitudes  must 
be  considered.    It  is  essential  to  reaJ i2e  that  your  work  record  will 
determine  the  opportunities  for  advancement  in  your  chosen  occupation, 


iU 


e 


OUTLIKE  OF  'iKSTRtJCTIOK 

b.  Any  ^nicked  or  cracked  conductors 

c.  Lifted  or  delaminiited  pads  or 
conductors 

3*     Component  damage 

a*     Cracked,  broken,  or  overheated 
components 


b.     Deformed  or  broken  component 
leads 


2004-  05P8 


c.  Poor  solder  joints  and  loose 
or  splashed  solder  which  may 
cause  shorts 


INSTRUCTOR  ACTIVITY  ^ 


STUDENT  ACTIVITY  o 

CO 


3-52 


PROTEST 


Circle  T  if  the  s tatonient  is  True  >  F  if  it  is  False 


T 

F 

1. 

T 

F 

2. 

T 

F 

3, 

1 

F 

i 

A, 

T 

F 

5, 

T 

F 

6, 

T 

F 

7, 

T 

F 

8. 

T 

F 

9. 

T 

F 

10, 

Most  first-time  employees  are  fired  because  o£  their  lack  of 
skill  on  the  iob. 

Tact  is  describing  the  way  one  dresses. 


favorably  by  your  employer. 

It  is  helpful  to  know  which  traits  your  employer  considers 
Important. 

7.    Getting  along  with  other.*?  is  learned  rather  than  accidental. 

The  attitudes  which  people  have  are  a  result  of  their  outlook 
on  life- 
Initiative  me.ins  honesty  and  truthfulness- 


Match  the  words  In  the  right  hand  column  with  the  correct  definition 
In  the  left  hand  column. 


11-  Code  of  behnvior 

12,  Ability  to  tcetp  a  level  liund 

13,  llaritiony  of  conduct 

14,  Uuiii)^  0  ficl  r-f:tnrter 

15,  Desire  to  achieve 

16,  Consideration  toward  others 
17*  To  expect  a  favorable  ouiicome 

18-  Promptness >     exactness,  preciseness 

19-  Show  lively  interest 

20.  Ability  to  conCorm  to  a  riltuntion 


A.  Consistency 

B,  Courtesy 

C.  Adaptability 

D,  Integrity 
Optimism 

Y .  Initiative 

Poise 

Ambition 
1.  Productivity 
^«  Enthusiasm 
K.  Cooperation 
L,  Punctuality 
M-     Self  control 


ERLC 
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OUTLINE  OF  INSTRUCTJON 


Safety  precautions 


L  Workpiece 


a*     Never  perform  any  action  on  the 
workpieces  which  wi11  cau^^e 
damage  or  degradation 


b*     Handle  all  workplaces  as 
extremely  fragile' 


c.     Maintain  s^crupulous  cleanliness 
at  all  times 


2.  Tool 


INSTRUCTOR  ACTIVITY 
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STUDENT  ACTIVITY 


o 


Pretest  (Continutid) 

(8)   


(9) 


IiOL 


(11) 


1121 


1131 


(lA) 


1151 


27.     Name  and  explain  ten  causes  for  iosing  your  job- 
CD 


HI 


HI 


HI 


HI 


HI 


iZI 


(8) 


(9) 


HOI 


28.     List  three  of  your  work  attitude  strengths  and  three  of  your  work 

attitude  weaknesses.     Indicate  how  you  vill  correct  your  weaknesses. 


Strengths 

in  


(2) 


HI 


Weaknesses 

Hi  


HI 
HI 


ERIC 
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0UTLIHE,0F  IHSTRUCTIOH 

a.     Prope*?ly  clean  all  tools  and  stoirje 
\ in  proper  place 


(1) 


(2) 


(3) 


special  care  is  necessary  lr 
maintaining  tiie  SX-300  Soldgr 
Extraction  systems 


Proper  removal  of  the  glass 
chamber  is  shown  in  this 
slide.    Use  a  gentle  push- 
turn  motion  to  release  the 
retaining  cap  and  carefully 
withdraw  the  glass  chamber 
to  avoid  breakage 


Bristle  brush  is  used  to  clt 
the  gtass  chamber  after 
.carefully  pushing  out  the' 
metal  baffle  and  the  cotton 
vapor  trap,    A  light  coatinc 
of  mineral  oil  will  aid  in 
future  cleaning. 


^7  J 


an 


INSTRUCTOR  ACTIVITY 


(1)   Display  Slide  YXH  U5-S19, 
"Removing  Glass  Chamber'* 


(3)    Display  Slide  YXK  L5 
"Cleaning  Glass  Chambefr' 
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STUDENT  ACTIVITY  ^ 


O 


S50, 


56-:) 


LEARNING  ACTIVITY  A 
TRAITS  WHICH  EMPLOYERS  SEEK 

Objective;  You  will  be  able  to  demonstrate  a  knowledge  of  twenty  basic  points 
of  desirable  and  undesirable  employee  traits. 

Introduction;    Following  is  a  list  of  traits  which  are  characteristic  of  the 
good  employee*    Use  a  dictionary  to  familiarize  yourself  with  tb<a  meaning  of 
these  traits*  Write  the  definition  to  these  traits  In  the  spaces  provided. 
You  may  refer  to  these  definitions  as  needed  to  complete  subsequent  sections* 

1»  Adaptability  


2»  Ambition 


3»  Cheerfulness 


4,  Cooperation 


5^  Consistency 


6^  Courtesy 


7 ,  Dependability 


8*  Enthusiasm 


9- 


Honesty 


OUTLIHE  OF  IHSTRUCTIOH 


r 


(4) 


The  extractor  element  is 
cleaned  with  the  small  wire 
brush  after  the  tip  is 
removed^   Cleaning  and  tip 
removal  must  be  performed 
AT  LEAST  once  daily,  (8  hourjs 
operation)  and  the  extractor 
shall  b6  stored^with  the 
removed  ^ 


(5) 


For  periodic  and  unschedulec 
maintenance  of  the  SX-300 
»power.and  vacuum  supply 
refer  to  the  equipment 
handbook 


Never  use  excessive  force  on  any 
tool 


c. 


Use  each  tool  only  in  the  manner 
for  which  it  was  designed  to  be 
used 


2004- 05P8 


INSTRUCTOR  ACTIVITY- 


(4) 


Display  Slide  YXH  L5- 
"Cleaning  Extractor 
Element" 


S51, 


2-3-55 


STUDENT  ACTIVITY 


5b, 


Traits  Which  Employer  Seek  (Continued^ 

In  theblanks  at  the  left,  fill  in  the  letter 

  K      Code  of  behavior,  honesty 

  2»      Do  or  say  the  kindest  or 

most  fitting  thing 

  3*  Ability  to  keep  a  level  head 

  4*  Reliability 

 *  5*  Tidiness,  clean  condition 

  6»  Happiness,  joyfulness 

  7*  Harmony  of  conduct 

 8*  Being  a  self-starter 

  9*      Creation  of  goods  and  services 

 ^10*      Work  together  toward  a  common 

end 

 11*      Desire  to  achieve 

 12*      Consideration  toward  others 

 13*      To  expect  a  favorable  outcome 

 14»      Fairness  of  conduct,  trust- 
worthiness, truthfulness 

 15*      Promptness ,  exactness, 

preciseness 

 ^16*  Faithfulness 

 17*      Show  lively  interest 

 18*      Self-possessed  composure, 

assurance  and  dignity 

 19*      Ability  to  conform  to  a 

situation 

 _20»      Stimulation  toward  action 


of  the  matching  definition* 


A. 

Motivation 

B. 

Cooperation 

C. 

Adaptability 

D. 

Productivity 

E. 

Poise 

F. 

Initiative 

G. 

Consistency 

H. 

Enthusiasm 

I. 

Loyalty 

J. 

Cheerfulness 

K. 

Punctuality 

L. 

Neatness 

M. 

Honesty 

N, 

Dependability 

0. 

Optitnistn 

P. 

Self-control 

Q. 

Courtesy 

R. 

Tactfulness 

S. 

Ambition 

T, 

Integrity 

OUTLINE  OF  INSTRUCTION 


Check  all  electrical  cords  for 
damage  from  hot  tools,  solvents 
or  abrasion 


Personal 


a*     Beware  of  burns  from  hot  tools 
{keep  tools  in  holders  provided) 


b.  Avoid  prolonged  skin  contact  and 
excessive  breathing  of  chemicals 
and  fumes 


C-     Bewa*;e  of  flamnable, chemicals 
and  materials 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY  o4 

5s 


5^4 
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LEARNING  ACTIVITY  B 


• 


WHAT  IS  MY  WORK  ATTITUDE? 


Objective;    You  will  be  able  to  rate  yourself  accurately  on  fifteen  work 
related  attitudcts* 

Introduction:    Self-evaluation  allows  us  to  see  ourselves  as  others  do* 
The  following  exercise  requires  you  to  evaluate  yourself  by  reacting  to  a 
list  of  questions  about  yourself*    Read  the  questions  carefully  and  give 
an  honest  opinion  about  yourself* 


ERLC 
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'  OUTLINE  OF  INSTRUCTION 
III,  APPLICATION 

A.     Performance  Test  2.3 


iV.  SUMMARY 

A*  Introduction 


L     Nature  of  summary 


2.     Purpose  of  sumnary 


Oirections  to  students 


O  2004-05P8 

ERIC  ' 


A. 


! HSTRUCTOR  ACTIVITY 


Supervise  each  student's 
completion  of  performance 
test,  emphasizing  safety. 


Emphasize  importance  of  the 
summary  for  the  student 


2-3-57 


A. 


STliOEHT  ACTIVITY 


Complete  performance 
test  2.3.    Ask  questions 
if  procedures  are  not 
clear. 


C5 


What  Is  My  Work  Attitude?  (Continued) 

 ^  17*    Can  you  disagree  without  becoir^ing  angry? 

  18*    Are  you  a  patient  person? 

  19*    Can  you  follow  rules  of  the  company  easily? 

  20*    Are  you  self-confident? 

  21*    Can  you  work  with  people  you  dislike? 

  22*    Do  you  make  excuses  every  time  something  goes  wrong? 

  23*    Do  you  make  and  hold  long-term  friendships? 

  24*    Do  you  finish  unpleasant  tasks  easily  and  without  question? 

  25*    Are  you  completely  honest? 

  TOTAL 

There  are  25  questions;  a  perfect  ccore  would  be  125*    Total  your  score 
and  rate  yourself  according  to  the  following  scale: 

115  -  125    You  are  an  unbelievable  person* 

90  -  114    Your  attitude  Is  very  commendable* 

75  -    89    Youneedsome  improvement  in  certain  areas  of  attitude* 
Below  75    You  need  to  re-^examine  yout  attitude  toward  others* 
Are  you  satisfied  with  yourself?    Where  do  you  feel  you  need  improvement? 


^  s 
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OUTLINE  OF  INSTRUCTION 
L  Questions 


Notes 


Recap  of  lesson 


INFORMAL  TEST' 

A.     There  is  no  informal  test  for  this  lesson 
topic.    It  has  been  provided  for  through 
the  implementation  of  Part  ril,  "Application' 


VI.  ASSrGNMENT 


4 
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INSTRUCTOR  ACTIVITY 


Emphasize  safety 


VK    Provide  students  with  the 
homework  assignment 


2-3-58 


C. 


STUDENT  ACTIVITY 


VI. 


0;> 


Ask  questions  if 
material  not  clear; 
check  notes  to  insure 
"accuracy  and 
completeness 


( 


Ask  questions  if  the 
assignment  is  unclear. 
Complete  assignment. 


Desirable  Personal  Qualities  (Continued) 

Try  to  be  the  kind  of  person  who  is 
active^  prompt  and  alert*  Surely 
you  cannot  expect  success  on  the 
job  if  you  are  sleepy^  ailing  and 
listless  much  of  the  time* 
THE  DEPENDABLE  WORKER 
Employers  naturally  are  interested  in  having  their  company  make  a  profit* 
If  you  habitually  come  late  to  work>  or  skip  days  whenever  you  wish>  it 
affects  production  and  company  profits*  The  late  worker  may  say>  "What 

difference  does  ^  few  minutes  make?" 
This  question  can  be  answered  by 
asking  yourself >  "What  if  everyone 
came  to  work  ten  minutes  late?" 
Obviously  this  would  add  up  to  a  lot 
of  lost  time*    The  company  could  even- 
tually "go  broke"  due  to  increased 
costs  * 

The  worker  who  is  continually  absent  slows  dovm  production  and  costs 
the  company  money*    Not  only  does  the  undependable  worker  cost  the  company 
money^  but  morale  £imong  other  workers  also  suffers*    What  is  fair  for  one  is 
fair  for  all*    If  others  see  that  a  few  people  can  get  away  with  being  late 
or  absent  for  work>    they  will  feel  hurt  and  resentful* 
THE  QUIET,  EFFICIENT  WORKER 

The  skillful  worker  always  does  his/her  work  in  the  easiest,  shortest  way 
possible*    This  kind  of  worker  does  not  waste  words  nor  motions*    There  is 
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FLEET  TRAINING  CENTER 
NAVAL  STATION 
NORFOLK,  VIRGINIA  23511 


Miniature/Microminiature  Electronic  Repair  t2M) 
Program  A-1 00-0034 

Lesson  Topic  2.4: 

Repair  of  Damaged  Printed  Circuit  Boards  . 
Security  Classification:  UNCLASSIFIED 


Time  Allocation; 


Classroom  -  3.0  Hours 
Laboratory  -  8.0  Hours 


ERIC 


INSTRUCTIONAL  MATERIALS 

1 .  Training  Equipment 
a.     MERP/2M  Kit 

2.  Training  Aids 

a.     Slides  YXH  -Le    i  Thru  YXH-L6-S58 

3.  Training  Aids  Equipment 

a.  Projector,  Slide 

b.  Screen,  Projection,  Standard 

4.  Text 

a.  Student's  Guide 

5.  References 

a^.  MIL-STD-454D 

b.  MIL-STD-275C 

9244-45P9 


TERMINAL  OBJECTIVES: 

Supported  Partially  by  this  lesson  topic: 

4*0  REPAIR  damaged  printed  circuit  boards  using  the 
proper  tools  and  techniques  following  the  pro- 
cedures and  to  the  standards  outlined  in  MIL-STD- 
454D. 

EMABLING  OBJECTIVES: 

When  you  complete  this  lesson  topic,  you  will  be  able 
to: 

2*4*1       IDENTIFY  the  four  categories  of  damage  cocmion 
to  printed  circuit  boards  as  identified  in 
MIL-STD-275C  and  454D* 

2.4*2,      DETERMINE  the  extent  of  repair  required  and 
proper  repair  techniques  to  be  used  on  any 
printed  circuit  board  in  accordance  with 
information  contained  in  MIL-STD^275C  and 
454D* 

* 

2*4*3       REPAIR  damaged  printed  circuit  board  laminates, 
conductors  and  eyelets  using  the  proper  tools 
and  techniques  and  to  the  standards  outlined 
in  MIL-STD-275C  and  454D* 

CRITERION  TEST 

On  Assignment  Sheet  2*4*1  the  student  will  identify  the 
four  categories  of  circuit  board  damage  without  error* 

0  O  J 
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Desirable  Personal  Qualities  (Continued) 
THE  CHEERFUL,  COURTEOUS  WORKER 

Have  you  ever  stopped  to  think  how  your  moods  affect  others  around  you? 
It  always  brightens  up  your  day  when  you  can  work  near  someone  who  is  happy 
and  cheerful*    Make  it  a  point  to  wake  up  in  the  morning  with  a  smile  and 
then  spread  that  cheerfulness  to 
others  throughout  the  day.     If  you 
feel  happy  inside,  you  are  less 
likely  to  say  unkind  words  or 
spread  gossip^    Not  only  will 
others  like  you  more  than  if 
you  were  not  cheerful,  but  your 
employer  will  soon  observe  how 
your  cheer  lifts  the  morale  of  the  entire  group* 

The  same  can  be  said  about  courtesy  —  it  is  catching*    Use  the  words 
"thank  you",  '*plsase''  and  "excuse  me"  liberally.    Show  others  that  you  respect 
their  feelings  and  the  same  courtesies  will  soon  be  extended  to  you* 
THE  DETERMINED  WORKER 

To  be  determined  is  to  be  willing  to  stick  to  a  task  until  completed. 
Someday  you  will  no  longer  be  under  the  watchful  eye  of  your  teacher  or 

yoMr  parents.    There  may  be  no  one  to 
force  you  to  do  the  job*    In  the  world 
of  work  you  will  discover  that  you 
either  produce  on  your  own  or  lose  your 
job.    You  will  need  to  learn  to  manage 
yourself. 


Given  selectedfXircuit  boards  the  student  will  DETERMINE 
the  extent  of  repair  required  and  repair  damaged  printed 
circuit  beard  laminates,  conductors  and  eyelets  following 
procedures  outlined  on  Performance  Sheet  and  to 

the  standards  out1in,ed  in  MIL-ST0-454D  !.  d7SC. 
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OUTLTNE  OF  INSTRUCTION 


K  INTRODUCTION 
A.  Contact 


B.  Readiness 


o  592 
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INSTRUCTOR  ACTIVITY 


A.     Introduce  self  and  topic. 
Provide  for  students  needs 


STUDENT  ACTIVITY 


Muster 


2.  Comfort' 


Visibility  and  seatin 


B.     Explain  value  of  subject 
matter,  pointing  out  where 
appropriate,  its  relationsfiip 
to  the  following: 


^  :593  ,   '  , 
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LEAIU^ING  ACITIVITY  D 
SURE  WAYS  OF  LOSING  YOWR  JOB 


Objective:    You  will  be  able  to  recognize  and  explain  ten  probable 
causes  for  job  termination* 

Introduction:    Many  employees  who  lose  their  jobs  never  fully  realize  the 
reasons  which  led  to  their  dismissal*    You  can  insure  yourself  against  the 
possibility  of  this  happening  to  you  if  you  become  aware  of  the  traits  which 
couldcost  you  your  job* 
GOSSIPING 

Gossip  is  a  great  wrecker  of  team  work*    The  person  who  gossips  continually 
is  indirectly  responsible  for  lowered 
production  and  employee  turnover.  If 
one  of  your  co-^workers  seeks  to  ruin 
another  person's  character,  the  best 
thing  to  do  is  to  ignore  it*  Never 
repeat  hurtful  or  unpleasant  things 
about  others. 
CARELESS  WITH  TOOLS  AND  EQUIPMENT 

In  most  jobs  the  employer  furnishes  the  tools  and  equipment  which  you  will 

use*     If  you  are  careless  with  such 
equipment,  repair  or  replacement  may  be 
very  expensive.    One  careless  moment 
could  wreck  <'i  machine  worth  thousands  of 
dollars.    Always  treat  the  employer's 
equipment  as  if"  Jt  wore  your  own- 
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Sure  Ways  of  Losing  Your  Job  (Continued) 


DISHOMESTY 

Employers  want  omptoyees  who  can  be  trusted  without  requiring  constant 
supervision*  Usually  dishonesty  is 
discovered  after  a  short  time.  If 
thoft  or  deception  is  given  as  the 
reason  for  dismissal  it  may  be  very 
difjficult  to  gain  another  job. 
Remember  that  a  future  employer 
will  ask  for  references  £ron»  your  previous  place  o£  emplojrment. 
CANMOT  FOLLOW  DIRECTIONS 

Are  vou  the  kind  o£  person  who  can  be  expected  to  do  the  job  correctly 

after  being  told  once  what  to  do,  or 
aro  you  the  kind  of  employee  who  does 
not  listen  attentively  and  who  constant- 
ly requires    direction?    Develop  the 
habit  of  following  directions  exactly 
and  doing  the  job  right  the  first  time* 


POOR  ATTITUDE  TOWARD  TllK  JQB 

A  person  in  this  category  is  generally  a  faultfinder-    This  kind  of  worker 
complains  about  the  tools,  the  boss, 
the  pay  raise  which  he/she  should 
have  received,  and  dozens  oi"  other 
things.    Usually  this  kind  of  worker 
has    3  poor  attitude  toward  life  in 


V 
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OUTLINE  DF  INSTRUClfPN 


INSTRUCTOR  ACTIVITY 

L     Accomplishment  of  dai 
'  tasks  aboard  ship. 


2i  V  The' necess^ity  of  the 
skills  ahd  techniques 
In  repa-ir'jof  printed 
circjJTt  boards; 


.  3,     Personal  applications 
of  the  k|iow1edge  and 
skills. 


4. 


Seek  to  motivate. 
Tell  a  good  tie-in 
story  If  possible* 


gTUDENT  ACTIVITY 


*  1 
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Sure  Ways  of  Losing  Your  Job  (Continued) 

is  watching  the  time  clock  for 
the  second  hand  to  go  around.  Put- 
ting in  your  full  time  on  the  job 
is  a  way  of  showing  that  you  are 
interested  in  your  work. 
DISLOYAL  TO  THE  COMPANY 
Remember  that  your  coiroany  is  providing  you  with  the  money  to  support  your 

standard  of  living,     if  you  continually 
say  things  about  the  company  which  are 
hurtful,  or  if  you  ''knock"  the  product 
or  services,  the  word  will  soon  get 
back  to  management.    Always  support  the 
company  or  business  that  supports  you. 


LOAFS  ON  THE  JOB 
Employers  nre  not  interested  in 
keeping  e.iployees  who  are  not  wUl- 
ing    to  do  their  share  of  the  work. 
Remember,  if  you  loaf  on  the  Job, 
someone  else  must  make  up  for  the 
lost  production  time*    Time  is 
money  in  any  business  and  employers 
cannot  afford  to  retain  workers  who  do  not  carry  their  fair  share* 
LATE  TO  WORK  CONTINUALLY 

The  employee  who  is  continually  late  for  work  is  generally  the  same  one  who  is 
is  a  clock  watcher  i\l    quitting  time.    In  assembly  line  types  of  employment 


OUTLINE  OF  IMSTRUCTION 


C-.  '  Effect 


D.  Overview 


ERjC  9291-92P9 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


When  followifig  a  subject 
matter  lesson  topic,  do 
the  following: 


1.     Explain  relationship 
of  this  lesson  to 
previous  lesson{s)* 


Z,  Convnend  students  for 
mastery  of  skills  in 
previous  lesson(s}. 


overview  lesson  by: 


]*     Stating  learning  obj- 
^ectives  as  contained 
"  on  cover  pages  to 
this  topic. 


4-5 
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Sure  Ways  of  Losing  Your  Job  (Continued) 


CAM  NOT  GET  ALONG  WITH  OTHER  EMPLOYEES 

Almost  every  one  wants  to  be  liked  by  others*    The  person  who  cannot  get 

along  with  co-workers  usually  does 
not  really  know  what  is  wrong*    If  you 
have  trouble  getting  along  with  others 
at  work  and  at  school  it  might  be  a 
good  idea  to  start  thinking  about  how 
you  can  change  the  situation*    Are  you 
bossy?    Do  you  tease  others?    Are  you 
a  show-off?    Try  to  figure  out  what  is  wrong  and  do  something  about  it* 
Employers  will  not  retain  employees  who  continually  **sttr  up"  trouble  or 
cause  ill  feelings  among  co-workers* 
OISREGARDS  SAFETY  RULBS 

Every  employer  has  safety  rules  which  must  be  followed*  Taking  chances  is 
foolish    because  it  will  eventually 


NO 
SMOKING 


lead  to  injury  as  well  as  loss  o£ 
earning  power*    Your  employer  not 
only  loses  money  because  of  lost 
production  but  also  due  to  the  added 
cost  of  workmen's  compensation 
insurance*    The  worker  who  constantly  defies  safety  rules  is  a  bad  risk  for 
any  employer* 
UNDEPEMDABLE 

The  undependable  worker  very  often  practices  one  or  more  of  the  poor  attitudes 
discussed  previously,  such  as  poor  work  attendance,  clock  watching  or  being 
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OUTLINE  OF  INSTRUCTION 
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INSTRUCTOR  ACTIVITY 

2.    Stating  procedures 
to  be  followed  during 
the  lesson. 


STUDENT  ACTIVITY 


a*  ^  Taking  notes 


b.     Asking  questions 


c.     Use  of  criterion  test 


3.     Invite  questions  con- 
cerning  objectives 
and  procedures. 


3 ,     Ask  questions 
concerning  obj- 
ectives or  pro- 
cedures if  in 
doubt. 
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Sure  Ways  o£  Losing  Your  Job  (Cotititiued) 

In  the  working  relationship,  combinations  o£  several  undesirable  qualities 
can  lead  to  loss  of  your  job.     The  previous  reading  contained  sixteen 
reasons  for  being  fired.    Read  and  evaluate  these  reasons  to  see  if  any 
are  descriptive  of  your  own  work  habits.     List  In  order,  what  you  would 
consider  to  be  the  top  six  reasons  for  people  being  Cired.    Next,  inter- 
view two  employers  and  have  them  list  the  six  main  reasons  they  would  fire 
an  employee.    After  comparing  these  lists,  ask  your  ICT  coordinator  to 
provide  you  with  the  six  reasons  most  frequently  given  for  employee  dismiss- 
al as  was  reported  In  a  national  survey.    Compare  your  findings. 
Your  Reasons: 


1.. 

2.. 

4.  _ 

5.  _ 
6. 


Employers*  Rea  sons : 

1.   l._ 

2.   2. 

3.   3. 

4.   4. 

5.   5. 

6.  6. 
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OUTLIHE  OF  IKSTRUCTIOH 
IK  PRESENTATION^ 

A.  "  Types  of  circuit  board  damage 


1,     Four  cormion  categories  of  damage* 

a.  Cracked  boards 

b.  Scorched,  charred  or  deeply 
burned  boards* 

c*     Broken  boards* 


600 


INSTRUCTOR  ACTIVITY 


Explain  each  typi^9f  damag 
and  pass  sample  around 
class  and  answer  questions 


STUOENT  ACTIVITY 


Students  take  notes> 
ask  questions  and 
watch  slides. 


*t3 
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Sure  Ways  of  Losing  Your  Job  (Continued) 

Employee  No^  4.    Cindy  Little  is  nineteen  years  old  and  has  been  with  the 
company  six  months*    She  is  single  and  quite  attractive*      She  is  most 
enthusiastic  and  wants  to  learn  everything  about  the  business*    She  accepts 
criticism  well  and  always  tries  to  please.     She  is  quite  frank  in  her  deal- 
ings with  co-workers  and  this  has  occasionally  caused  friction.    Her  employ- 
er has  some  doubts  concerning  Cindy*s  ability  to  handle  money.    Quite  a  mix- 
up  occurred  when  she  handled  the  office  charity  fund* 

Employee  No. 5*    Betty  Brown  Is  thirty-'one  years  old*    She  has  been  with  the 
company  for  four  years.    Betty  is  a  loner*    She  keeps  to  herself  most  of  the 
time*    Her  co-workers  have  learned  to  avoid  her  because  she  doesnot  seem 
friendly*    She  says  little  ancf  never  smiles*    The  management  is  happy  with 
the  quality  of  her  work  and  her  dependability* 

Employee  No*  6*    Bob  Bentley  has  worked  for  six  years  in  the  shipping 
department*    Bob  tends  to  be  quite  careless  with  tools  and  equipment*  Dur*" 
ing  the  past  six  months  he  has  been  injured  three  times.    On  one  occasion 
he  injured  his  back  trying  to  lift  a  heavy    crate  by  himself*    Later  he 
injured  his  foot  when  he  came  too  close  to  a  crate  being  unloaded  by  a  fork- 
lift*    Last  week  he  pushed  a  screwdriver  into  his  left  hand  while  prying  off 
a  tie  strap*    Everyone  likes  Bob  and  he  is  very  conscientious  in  doing  his 
job*    He  lost  fourteen  work  days  during  the  last  six  months^  all  covered  by 
workmen' £  compensation* 
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OUTLINE  OF  INSTRUCTION 

p^lamfnated  circuit  board  layers 


2,     Determining  extent  of  damage. 


a.     Cracked  boards 


(1)   length  and  depth  of  crack 
must  be  determined  by 
physical  inspection. 


(2)   Disruption  to  conductors  an 
'   components  caused  by  crack 
must  be  determined. 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY. 


V 


603 


ERIC 


9291-92P9 


2-4-8 


LEARNING  ACTIVrfif  E 
WHAT  ARE  YOUR  STRENGTHS  AND  WEAKNESSES? 

Oblectlve:    You  will  be  able  to  evaluate  your  own  work  attitudes  and  work 
skills  by  listing  three  strengths  and  three  weaknesses  and  developing  a 
program  for  correcting  areas  of  weaknesses. 

Introduction:    It  is  nonnal  to  strive  for  security  and  comfort  in  life.  In 
order  to  reach  that  goal  you  must  use  your  inner  strength  and  know  your  weak- 
nesses.   There  is  no  reason  to  be 
afraid  of  your  weaknesses.    If  you 
recognize  these  weaknesses  and  are 
willing  to  deal  with  them  you  will 
have  come  a  long  way.    By  really 
knowing  yourself  and  understanding 
both  your  strengths  and  weaknesses 
you  will  be  in  a  better  position 
to  improve  yourself.     If,  on  the 
other  hand,  you  "wear  a  mask"  and 

try  to  blame  others  for  your  weaknesses,  you  will  have  created  another  road- 
block*   It  will  then  appear  to  others  that  you  are  "out  of  touch"  with 
yourself  or  "haven't  gotten  yourself  together".  Be  honest  with  yourself. 
Try  to  recognize  both    your  strengths  and  weaknesses,     "Blaming  the  other 
person"  whenever  yo"  have  problems  on  the  job  is  not  going  to  benefit  you  in 
the  long  run.    The  following  activities  will  help  you  in  looking  at  your 
own  work  attitudes  and  skills. 
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OUTLINE  OF  INSTRUCTION 

(3)   Care  must  be  taken  In  ex-  - 
^/'-^      aniining  cracRed  ))oards  not 
^     to  cause  addltonal  damage. 


b.     Scorched,  charred  or  deeply 
burned  boards. 


(I)   Determine  the  area  of  the 
board  affected  by  discolor 
atlon  of  the  surface,  mp1te^ 
or  blacken  Qonductors  and 
burned,  melted  or  blackened 
components. 


(2)   Determine  the  depth  of  the 
affected  area  which  may  ^ 
range  from  a  slight  surface 
discoloration  to  a  gaping 
hple  through  the  circuit 
board. 


ERIC 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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EMPLOYER'S  REPORT  TO  COORDINATOR 
INDUSTRIAL  COOPERATIVE  TRAINING 
 ^High  School 


Name  of  Student  Occupation  Training  Station  Coordinator 


Rating  Elements 

Excellent 

Good 

Fair 

Poor 

Additional  Remarks 

Attitude  (conduct^  courtesy^  etc*) 

Cooperation  (team  worker) 

■             >  —  — 

Initiative  I  self-starter) 

Accepts  Responsibility  (reliable^  etc.) 

Loyalty  (for  Company) 

Resourcefulness  (good  iudment «  etcO 

Response  to  Instruction  or  Criticism 

Interest  in  Occupational  Goal 

Progress  (knowledj^e,  confidence,  etc* ) 

Quality  of  Work  (accuracy,  etc*) 

Production  (quantity  of  work) 

Practices  Safetjr  (with  equi^*,  etc-) 

Attendance  (notification  of  absence) 

Prompt  and  ReadV  for  Work 

Personal  Ajj^earance 

General  Remarks: 


Date  Inunediate  Supervisor  Employer 

Additional  questions  on  back  for  supervisor 
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OUTLINE  DF  INSTRUCTION 


c.     Broken  boards* 


(1)   Determine  if  all-  parts  of 
the  board  are  present. 


(2)   Determine  if  circuit  con- 
ductors or  comf>onents  have 
been  affected  by  the  break 


(3)   Determine  if  the  broken 
pieces  may  be  rejoined 
reliably  or  if  new  pieces 
must  be  manufactured. 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


2-4-10 


What  Are  Your  Strengths  and  We.iknesses?  (Continued) 

Write  down  your  five  greatest st renKths  and  five  greatest  weaknesses. 

For  each  weakness  write  -i  five  step  plan  for  improving  yourself.    Over  the 

next  year  check  yourself  on  a  monthly  basis  and  see  how  well  you  are  doing. 

My  strengths'. 

1. 


2. 


3. 


4. 


5. 


My  weaknesses: 
1. 


OUTLIHE  OF  IHSTRUCTIOH 

fj,     uelaminated  circuit  board  layer: 

'1  ' 


■INSTRUCTOR  ACTIVITY 


4, 


(l)  Determine  area  of  deldmina^  ion 


(2)  Determine  if  circuit  con 
ductors  or  components  have 
'    been  affected  by  the  de- 
lamindtion. 


Circuit  bodrd  repair  techniques 


This  type  of  damage, 
unless  occuring  in  a 
limited  area  is  beiyorld 
the  capabilities  "of 
field  tools  and  tech- 
niques and  requires 
manufacture  of  a  nev 
board  lamiante. 


STUDENT  ACTIVITY 


B.     Display  slide  YXH-L6-S3 
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What  Are  Your  Strengths  and  Wesiknesses?  (Continued) 
Ath  Weakness 


Five  Step  Plan 

A.  

B.  

C.  

D.  


5th  Weakness 


Five  Step  Plan 

*   

B.  

C.  

D.  


35 


OUTLINE  OF  INSTRUCTION 
Patching 


a.    Damage  which  does  not  extend 
completely  through  the  circuit 
board  may  be  repaired  by  the 
patching  technique. 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


b.     The  patching  technique  consists 
of  the  following  steps:  ^ 


BIO 


(1) 


If  the  board  is  scorched^ 
cha'^red  or  burned,  remove 
all  discolored  board  materiM 
by  abrasive  methods. 


(2) 


ftepairable  delaminations 
which  do  not  extend  to  the 
edge  of  the  circuit  board 
should  be  but  away  by  abras[ive 
methods  until  no  delaminatep 
inAterial  remains. 


611 
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Post  test  (Continued ) 


In  the  space  to  the  left  place  th^  letter  (A,B»0»  or  D)  which  identifies 
the  best  answer. 

  21.    A  loyal  worker  is: 

A*    Honest  in  every  way 

Dependable  on  the  Job 

Courteous  and  cheerful 
D,     Supportive  of  the  company. 

  22*    Most  employees  are  fired  hecause: 

A*  They  cannot  get  along  witli  orliors 

B.  They  do  not  have  the  propor  skills 

C.  They  do  not  like  their  job 

D.  They  are  *'clock  watchers*' 

  23*    When  we  talk  about  initiative.'  we  mean; 


A*  Consideration  toward  others 

B»  Promptness ,  exactness »  prc'clsenoss 

C*  Being  a  solf  startor 

D*  Code  of  behavior 

  24.    Another  word  for  intogrity  is; 

A*  Honesty 

B*  Stubbortiiies$> 

Ct  Joyfulhcss 

D*    Consideration  toward  others 

^  25*    IJhich  of  the  following  describes  the  tact£ul  worker? 

A*    Gifts  to  work  on  time 

B.    Expects  a  favorable  outcome 

C*  '  Always  truthful 

Say&  the  kind  or  fitting  thing 

26^    Select  any  fifteen  work  attitudes  and  rate  yourself  in  each* 
Rate  by  indicating  E  (excellent)*  F  (fair)*  P  (poor) 

m  

14}  

JLiI  

161.  

O)  


I 


OUTLINE  OF  INSTRUCTION 


(3) 


(4) 
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Do  not  remove  delatnlanted 
material  If  a  repairable 
delatnl nation  exists  which 
extends  to  the  edge  of  the 
printed  circuit  board. 


After  removing  all  damaged 
board  material >  bevel'and/cjr 
undercut  the  edge  of  the 
removed  area  to  provide 
physical  holding  points  for 
the  repair  material. 


(5)   Clean  thoroughly  with  solvelnt 
to  remove  all  loose  part1cl|es, 


(6)   Mix  a  compound  of  epoxy  and 
powdered  fiber  glass  and  fil 
Uie  cutaway  area  with  this 
compound,  being  EXTREMELY 
careful  to  leave  no  voids  or 
a1r  bubbles. 


il 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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Posttest  (Continued) 

How  to  correct  my  weaknesses 

(1)  

(2)  


(3) 


OUTLINE  OF  INSTRUCTION 


(7) 


(8) 


(9) 


Level  the  surface  of  the 
filled'ia  area  being  sure 
that  the  surface  of  the  fi 
-material  is  ao  lower  than 
the  original  board  surface 


la  the  case  of  delamiaatiors 
oa  the  edge  of  a  boards  fill 
the  delariiiaated  layers 
COMPLETELY  with  the  repair 
mixture  aad  clamp  firmly 
together  between  two  flat 
surfaces , 


Cure  the  epoxy  repair  mixture 
completely  as  per  the  manu- 
factures instructions  founc 
on  the  package. 


1 


INSTRUCTOR  ACTIVITY 

(7)   NOTE:    Epoxy  will  not 
stick  to  plastic  used 


(8)   Stress  this  point. 


STUOENT  ACTIVITY  g 

oo 
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ANSWER  KEY  -  ACTIVITY  A:    TRAITS  WHICH  EMPLOYERS  SEEK 


CROSSWORD  PUZZLE 


M 


M 


I 


ERIC 
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OUTLINE  OF  INSTRUCTION 

(10)  After  cure  Is  completed, 
smooth  the  repaired  surface 
to  the  same  level  as  the 
original  board  using  abrasi}ve 
methods* 


(11)  If  necessary,  redrlll  any 
holes  which  existed  in  the 
damaged  area  and  clean  the 
repair  throughly. 


Rebuilding 


Damage  whith  extends  completely 
through  the  board,  such  as  cracks, 
breaks  and  holes,  must  be  repaired 
usingVebuildlng  techniques*  " 


Cracks  are  repaired  using  the 
following  steps: 


61(5 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


SO 

6.1? 
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ANSWER  KEY  -  ACTIVITY  D:     SURE  WAYS  OF  LOSING  YOUR  JOB 


CASE  STUDIES      (Select  from  "he  followiag) 
STRENGTHS 

1»    Employee  Ho.  1  -  (John  Thompson) 

Neat  appearance 
Acceptable  work 
Cooperative 
Length  of  service 

Dnnployee  No.  2  -  (Tom  Simmons) 

Length  of  service 
Hard  worker 
Dedication  to  job 
Willing  to  work  overtime 

Employee  No.  3  -  (Sue  Jones) 

Quality  of  work 
Length  of  service 
Efficient  worker 

Employer  No.  A  -  (Cindy  Little) 

Enthusiasm  toward  work 
Willing  to  learn  and  improve 

Employee  No*  5  -  (Betty  Brown) 

Dependable  worker 
Does  quality  work 

Employee  No*  6  -  (Bob  Bentley) 

Liked  by  other  employees 
Conscientious  on  the  job 


WEAKNESSES 

2*  Employee  No.  1  -  (John  Thompson) 

Tardiness 

Performs  only  what  is  asked  of  him 
Attitude  toward  peers 
Boastfulness 
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DUTIINE  DF  INSTRUCTIDN 

(1)    Remove  all  chips  and  frac tired 
material  using  abrasive  mei  hods 


(2)   Bevel  and  undercut  the  edg^s 
of  the  removed  area  to  proUde 
NEEDED  ptysical  bond  strenjth. 


(3)   Fasten  a  smooth  surface 
tightly  against  one  side  oi 
the  r^oved  area. 


(4)   Using  clamps  fasten  the 
board  firmly  and  lEnmovably, 
keeping  any  loose  pieces 
in  proper  alignment  and  wiljh 
the  uncovered  side  of  the 
"    repair  area  up* 


9269-71P9 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


O 
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ANSWER  KEY:     PRETEST  AND  POSTTEST 


True  -  False 


Matching; 


Multiple  Choice 


1, 
2. 
3. 
4, 
5. 
7. 
7. 
8. 
9. 
10. 


False 

False 

True 

Ture 

True 

True 

True 

True 

False 

False 


1) 
M 
A 
F 
II 

E 
L 

J 
C 


11 
12 
I'J 
14 
15 
16 
17 
18 
19 
20 


2K 
22. 
23. 
24. 
25. 


D 
A 
C 
A 
D 


26*    Answers  will  v;iry.  Check  with  your  instructor. 

27*    Select  £rom  the  following:     (Mod'^1  Answers) 

Ar    Gossiping  (Lowers  productivity  and  increases  employee  turnover) 
B*    Careless  with  toolo  and  equipment  (Can  cost  the  company  a  great 
deal  of  money) 

C.    Dishonesty  (l^mployees  must  be  trusted  without  constant  watching) 
Cannot  follow  directions  (Requires  too  much  supervision  time) 

E.  Poor  attitude  toward  job  (Chronic  complainers  lower  employee  outpu 

F.  Lack  of  common  sense  (Good  employees  can  reason  things  out) 
Mr    Clock  watchers  (Employers  expect  full  time  on  the  job) 

I*    Disloyal  to  company  (Management  does  not  feel  obligated  to  keep 

employers  who  ''knock**  the  company) 
J-    Loafs  on  the  job  (Loafing  causes  lost  production  time  so  the 

company  must  charge  more  for  the  product  in  order  to  make  a 

profit) 

Bad  temper  (Bad  tempered  employees  are  difficult  to  be  around) 
L.    Late  to  work  continually  (One  late  employee  can  hold  up  the  work 

of  several  others) 
M.    Cannot  Ret  alonR  with  other  employees  (Causes  disharmony  and 

lowered  morale) 

N.    Disregard  safety  rules  (company  loses  money  because  of  loss  in 

production  and  increased  workmen's  compensation  costs. 
0.    (Independable  (Every  employer  wants  workers  who  can  be  counted  on) 

28*    Answers  wilJ  vary.    Check  with  your  instructor* 


OUTLINE  OF  INSTRUCTION 

(5)  Mix  a  Compound  of  epoxy  ai 
'  po]Aidered  fiber  glass*'  and. 
^  fill  the  cutaway  area  wi*:h 
this  c(Mipound  being  extrertiejly 
careful  to  1;eave,no  voids 
or  air  bubbles. 


{6)   Level  the  surface  of  the 
filled-in  area  being  sure 
that  the  surface  of  the  fi^l 
material  is  no  lower  than 
the  original  board  surface 


(7)   Cure»  smooth^  redrill  and 
clean  as  in  the  patching 
method* 


Breaks  an;i  holes  are  repaired  ir 
the  same  manner  as  cracks  unless 
broken  pieces  are  missing  or  the 
hole  exceeds  l/2.inch  in  diameter 
in  which  c^^se  the  folloyrin^'repap 
steps  are  used: 


INSTRUCTOR  ACTIVITY 


ERIC 
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STUDENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 

(1)   Using  the  same  technique  as 
with  crack  repair^  prepare 
the  damaged  edges » 


(2) 


(3) 


^  9272-73P9 


Using  a  scrap  board  of  the 
same  type  and  thickness »  cl|1 
a  piece  that  duplicates  as 
nearly  as  possible  the  mls^ng 
area.    Prepare  the  edges  of 
this  cut  piece  1n  the  same 
manner. 


Tightly  fasten  a  smooth 
surface  over  one  side  of 
'the  surface  over  one  side  cf 
.the  repair  area  arid  firmly 
clamp  tha  board  in  an 
Immovable  position  with  th( 
uncovered  side  of  the  boan 
up. 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


623 


OUTLINE  OF  INSTRUCTION 


(3) 


(4) 


(5) 


Tightly  fasten  a  smooth 
surface  over  one  side  of 
the  repair  area  and  firmly 
clamp  the  board  in  an 
Immovable  position  v/ith  ^  ~ 
the  uncovered  side  of  the 
board  up. 


Po.sition  the  replacement 
piece  as  nearly  as  possible 
to  duplicate  the  original 
board  configuration. 


Complete  the  repair  using 
the  same  epoxy-fiber  glass 
mixture  and  repair  techniqi^es 
as  in  the  patching  repair 
method. 


.  C.     Tools  and  materials  used  In  circuit  board 
repair* 


INSTRUCTOR  ACTIVITY 


C*     Display  Slide  YXH  L6-S4 


STUDENT  ACTIVITY 


ERIC 
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OUTLIN£  OF  INSTRUCTIOM 
1.     Hand  tools 


a.     The  following -handtooTs  are  tho; 
nonnally  used  in  circuit  board 
repair: 


(1)   X-Acto  knife 


(2)   C  clamp 


(3)   Various  dental  files  and 
chisels. 


(4)   Mixing  slab 


626 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


627 


2-4-20 


OUTLIKE  OF  INSTRUCTION 
(5)  Spatula  • 


(6)   Bristle  brush 


(7)  Vise 


2.     Power  tools 


a..    The  following  power  tools  are 
those  normally  used, in  circuit 
boarct  repair. 


.  INSTRUCTOR  ACTIVITY 


STUOENT  ACTIVITY 


-4-21 
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OUTLINE  OF  INSTRUCTION 
(1)   Rotary  tool  kit 


(2)   Abrasive  cutting  and  grindjng 
bit  set. 


(3)   Drill  press 


(4)  Variac 


(5)   Curing  oven,  If  available. 


630 


INSTRUCTOR  ACTIVITY 
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STUDENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


3. 


Materials 


a.     The  following  material  are  thost 
normally  used  in  circuit  board 
repair. 


(1)   Cleaning  solvent 


(2)  Kirrtwipes 


(3)  Epoxy 


(4)   Fiber  glass  powder 


9272-73P9 
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OUTLINE  OF  INSTRUCTION 
(5)  Masking  tape 


*  ^ 

(6)   Scrap  circuit  boards 


D.     Types  of  printed  circuit  run  and  pad  damaje.        Display  Slide  YXH  L6-S7 


L     Cracked  conductors 


Cracks  In  conductors  may  be 
partially  or  completely  through 
the  conductor. 


INSTRUCTOR  ACTIVITY 


1.     Display  Slide  YXH  b6 


STUDENT  ACTIVITY 


S5 
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OUTLINE  OF  INSTRUCTION 


b.    Crack  damage  which  Includes  nick 
and  scratches  In  the  conductor ^ 
must  be  repaired  1f  it  exceeds 
/  one-t^nth  of  the  cross  sectional 
area  of  the  conductor. 


2*.  Hissing  conductors 


a»     In  this  type  of  damage*  pads  or 
cc  zductor  runs  are  completely 
missing  from  the  board* 


In  this  category  conductors  are 
present  but  physically  damaged 
to  a  point  beyond  repair. 


3.     Delaminated  conductors 


63() 


INSTRUCTOR  ACTIVITY 


2,     Display  slide  YXH  L6-; 


3.     Display  Slide  YXH 


6. 


STUDENT  ACTIVITY 


I** 
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OUTLINE  OF  INSTRUCTION 

a-     Delaniinated  conductors  are  thos<f 
which  are  no  longer  bDnd^  to 
the  boarJ  surface- 


The  delamination  may  occur  at  arfy 
portion  of  the  conductor- 


Examples  of  conductors  delamlnal 
at  the  termination  and  in  the 

middle..^  ^  .  _ 


Printed  circuit  run  and  pad  repaV  technic 


K     Crack  repair 


INSTRUCTOR  ACTIVITY 


ed 


ues 


638 


STUDENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 

a*  Cracks  in  printed  circuit  con- 
ductors are  repaired  using  the 
following  techniques* 


(1) 


(2) 


ERJC 
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One  method  of  repair  is  to  ^ 
flow  solder  across  the  craqk 
forming  a  "solder  bridge'* 
This  is  not  a  high-rel  iabilhty 
repair  {since  the  solder  ir 
the  break  will  crack  easily) 
and  should  be  used  only  whqn 
no  other  technique  can  be 
used. 


Another  method  of  repair  is 
to  lap  solder  the  crack. 
This  method  is  somewhat 
stronger  than  a  solder  bridh 
bjjt  still  is  not  highly  re- 
liable as  it  is  also  subjeqt 
to  solder  cracking* 


INSTRUCTOR  ACTIVITY 


(!)   NOTE:    "Flow  Repair' 


(2)   NOTE:    "Lap  Repair" 


STUDENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION ^ 


(3)  A  third  repair  technique 
Is  to  drill  a  hole  through 
the  board  where  the  crack 
is  (always  drill  the  hole 
smaller  than  the  width  of 
run),  then  Install  and 
solder  an  eyelet.  This 
method  is  highly  reliable 
but  will  only  work  when 
there  Is  no  conductor  on 
the  other  side  of  the 
board  opposite  the  break 
which  may  be  shorted  by 
the  eyelet. 


(4)   The  clinched  staple  method 
of  crack  repair*  which  this 
slide  shows,  is  the  most 
reliable  and  may  be  used 
in  nearly  all  cases*  Care 
must  be  taken  when  using 
this  technique  not  to  drill 
the  holes  through  conductors 
on  the  Opposite  side  of  the 
board  and  to  use  Insulated 
wire  if  the  wire  crosses 
other  conductors* 


€42 
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INSTRUCTOR  ACTIVITY 


(3) 


NOTE:    "Eyelet  Repair 
EYELET  Instanatlon 
techniques  will  be 
covered  later  in  this 
lesson. 


(4) 


Olspaly  Slide  YXH  l6-p. 
NOTE;    Stress  checking 
other  side  of-  board 
for  components  before 
drilling. 


STUDENT  ACTIVITY 


613 


OUTLINE  OF  INSTRUCTION 
2.     Conductor  replacement 


A  conductor  which  Is  missing  or 
damaged  so  badly  that  It  must  be 
replaced.   The  fo^^owing^pro- 
cedures  are  used  to  repair 
this  type  of  damage. 


(1)   To  replace  sections  of 
conductors,  cut  away  . 
the  badly  damaged  portion* 
if  present  and  drill  a  sma 
hole  through  the  remaining 
conductor  at  each  end  of 
the  break.   Do  not  drill 
hole  through  conductors  on 
t^e  opposite  side  of  the 
board.  . 


ERJC6276-77-9250P9 


INSTRUCTOR  ACTIVITY  . 


2.     Display  Slide  YXH  L6-S9. 


(I)   Display  Slide  YXH  L6- 


1 


STUDb'NT  ACTIV.ITY 


IS 
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OUTLINE  OF  INSTRUCTION 

(2)   Use  a  jumper  wire  to  replade 
missing  conductor.  Insulated 
wire  must  be  used  to  preverjt 
shorts  if  jumper  crosses 
other  conductors. 


(3)   A  completed  conductor 

replacement  with  the  jumper 
leads  clinched  and  soldereo 


(a)   This  type  of  repair 
is  merely  an  elongated 
version  of  the  clinche 
*    staple.  \ 


(b)  Thi,--  reliability  of  the 
repair  may  be  increase* 
even  more  by  install ini 
an  eyelet  in  the  drin|d 
holes. 


ERIC 


INSTRUCTOR  ACTIVITY 


(2)   Displav  i,Tide  YXH  16- 


(3)   Display  Slide  YXH  l6--bl2. 
NOTE:   That  the  replaced 
section  Is  placed  on 
the  opposite  side  of 
the  board  to  provide 
maximum  physical 
strength. 


STUDENT  ACTIVITY 


617 
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OUTLINE  OF  INSTRUCTION 

b.    A  last  resort  method  of  replacing 
conductors  known  as  "haywiring** 


(1)    If  it  is  not  possible  to 
drill  through  the  board 
because  of  conductors  on 
the  other  side*  the  entire 
conductor  may  be  r^oved 
and  a  jumper  wire  soldered 
directly  to  straight-thrpugfi 
component'leadsc 


(2)  Technique  is  very  difficult 
to  use  if  conductor  connect 
more  than  two^ components. 
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(3.)  Technique  should  be  used 
only  as  a  last  resort  when 
other  replacement  technique^ 
cannot  be  applied  since  it 
reduces  component  mounting 
strength  and  must  be  disas 
sembled  to^ranove  component^; 


648 


INSTRUCTOR  ACTIVITY 


b.  -  Display  Slide  YXH  16- 
NOTE:    "Haywiring  Rep 


(3)   Display  Slide  YXH  L6-M4 


( 


STUDENT  -ACTIVITY 


ir'^ 
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OUTLINE  OF  INSTRUCTION 

♦ 

Technique  for  replacing  missing 
pads. 


(1)   Obtain  a  replacement  pad 
from  a  scrap  circuit  board 


(2)   Reinforce  the  pad  by  in- 
stalling an  eyelet. 


(3)   Lap  solder  the  pad  to  the 
run. 


Boo 
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INSTRUCTOR  ACTIVITY 
c.     Display  Slide  YXH  L6 


S15. 


STUDENT  ACTIVITY 


i 
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OUTLINE  OF  INSTRUCTION 


(4)  For  maximum  reliability,  ti\e 
conductor  edges  should  be 
beveled  before  soldering 
and  the  replacement  pad 
epoxied  to  the  board  prior 
to  soldering  and  eyelettin; 
As  an  alternate  to  bevelinc 
a  matching  spacer  pad  may 
be  positioned  on  the  board 
and  the  replacement  pad  lap 
soldered  to  both  it  and 
thG  CQnductor  run  after 
eyeletting* 


Conductor  bonding 


a.     Oelamianted  conductors  resulting 
from  improper  repair  techniques. 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


a.     Display  Slide  YXH  L6-;i6. 
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OUTLINE  OF  INSTRUCTION 


Propeir  method  of  reboadiag  de^ 
laminated  conductors  to  board 
surface* 


(1)   Mix  a  small  amount  of  epoxj/ 
and  apply  it  to  the  conduct|or 
and  the  conductor  path» 
leaving  no  uncoated  areas* 


(2)   Clamp  conductor  firmly  ^ 
against  board  surface  until 
epoxy  has  completely  cu**ed* 


(3)   If  lifted  area  is  at  end 
of  conductor^  it  may  be 
eyeletted  imnediately  after 
epoxy  is  appl ied* 


ERIC 


INSTRUCTOR  ACTIVITY 
b.     Display  Slide  YXH  L6-fcl7, 


STUDENT  ACTIVITY 
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OUTLINE  OF  IHSTRUCTION 
F»     Tools  used  In  printed  circuit  run  and  pad 


1.     Hand tools 


a,     X-Acto  knife 


b.    C  clamp 


c.  Tweezers 


d.     Circuit  boar<i  holder 
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'INSTRUCTOR  ACTIVITY 


repair 
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STUDENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 
Vise 

f.  Mixing  slab 

g.  Spatula 
Bristle  brush 

2*     Power  tools 

a*     Rotary  tool  kit 

S5b 
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STUDENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 

b.     Abrasive  cutting  and  grinding  bi 
set. 


c.     Drill  press 


d.  Variac 


-.e.     Curing  oven,  if  available 


f.     Soldering  iron 


3.  Materials 
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INSTRUCTOR  ACTIVITY 


 9  

STUDENT  ACTIVITY 
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Sill 


OUTLINE  OF  INSTRUCTION 


Wire  ^ 


b.  Solvent 


c.  Kltnvflpes 


d .  Epoxy 


Flax 


\ 


f.  Solder 

g.  Scrap  circuit  boards 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY  ^ 
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OUTLINE  OF  INSTRUCTION  - 

  1 

G.     Techniques  for  replacing  damaged  printed 
circuit  eyelets* 


1*  Selecting 


a*     The  eyelet  must  be  approximateli 
_  1/32  inch  longer  than  the  board 
thickness. 


b*    The  eyelet  hole  must  be  just 
large  enough  to  allow  the  ■ 
lead  to  pass  through  it  freely 
without  binding. 


6G4' 


INSTRUCTOR  AC-TIVHY 


1. .   Display  Slide  YXH  16- 


STUDENT  ACTIVITY 
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LA 

1  '1 

CD 


SAFETY 
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May,  1980 
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OUTLINE  OF  INSTRUCTION 
2.  Drilling 


a*     A  drill  bit  must  be  selected 
which  will  make  a  hole  just 
large  enough  for  the  selected 
eyelet  to  fit  In  snugly* 


b.     Do  not  use  excessive  force  when 
drilling  the  hole  as  It  may  ^ 
damage  the  board* 


c.     The  hole  must  not  be  drilled  at 
an  angle. 


Geo 


INSTRUCTOR  ACTIVITY 

2.     NOTE:   Drill  press 
should  be  used  with 
CARE. 


STUDENT  ACTIVITY 
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'  SAFETY;  i-j. 


Learning^,*ftc{? 

4 


For  u^^gwith 
Industrial  CooiiiiTzWw  Training  Programs 


TRADE  AND  INDUSTRIAL  EDUCATION  SERVICE 
Division  of  Bi^^ggMin  Service 


Vocational,  anc 


[t  S'dycation 


S.  JohiaiJ<<vis' '  ,5i 
Superintendenet  feffPublic  -JnstrucLion 
Department  o^  JEducaticfti 
CommonweaLth  OT>Virginia 
Richmond, ^V-iT^i-lnia  23216 


OUTLIKE  OF  INSTRUCTION 


/ 


When  replacing  an  eyelet  where 
one  previously  existed*  the 
drill  bit  should  be  the  same 
size  as  the  original  hole  and 
the  eyelet  ^hould  be  picked  to 
fit  the  hole  size* 


e* 


When  drilling ^to  Install  an  eye- 
let where  none  previously  exist€cf* 
be  sure  to  examine  both  sides 
of  the  board  and  determine  that 
no  conductor  damage  or  shorting 
wiU^  te. caused  by__the_.eyelet 
installation. 


o 

Setting 


ERIC 


a.     The  first  step  In  setting  an 
eyelet  is  to  brace  the  preformed 
head  of  the  eyelet  against  a  flaj:* 
solid  surface  such  as  a  jeweler 
anvil • 


aiBKiBt750O-01P9 


STUDENT  ACTIVITY 


TNTRODUCTIOW 

Accidents  result  from  the  mistakes  made  by  workers  and  the  misuse  of 
litaterials  and  equipment.    They  cause  a  loss  to  the  employer  and  employee 
alike*    In  most  cases^  a  little  bit  of  forethought^  a  little  care^  a  little 
more  alertness  might  mean  the  difference  between  disability  or  death  on  one 
hand,  or  an  accident-free  life  on  the  other. 

Just  one  foolish  action, — perhaps  your  mind  wandered,  or  maybe  you 
took  a  foolish  chance, — can  cause  much  pain  and  suffering*    Think  about 
what  it  must  be  like  to  spend  the  rest  of  your  life  in  a  wheelchair*  to 
loose  the  use  of  a  hand  or  arm^  or  to  be  blind.    Is  it  really  worth  taking 
i  foolish  risks? 

The  misery,  pain  and  suffering  caused  by  needless  accidents  is  serious 
enough  but  the  loss  of  earning  power  must  also  be  considered.    You  may  be 
eligible  for  Workiren's  Compensation  or  Welfare  to  tide  you  over*  but  you 
could  not  enjoy  many  luxuries  if  you  were  to  depend  completely  on  such 
income . 

It  would  be  well  to  consider  also  how  your  own  feelings  might  change 
as  a  result  of  a  long-term  disability  accident.    Consider  how  it  must 
feel  to  see  others  go  to  work  each  day,  to  be  able  to  furnish  a  nice  home, 
ind  buy  nice  things  for  their  families — while  you  must  have  someone  else 
to  tak**  care  of  you. 

Nearly  all  accidents  can  be  avoided.    The  most  important  method  is 
siaiply  to  follow  safety  regulations  and  use  common  sense  on  the  job,  on  the 
highway  and  at  home.    Unfortunately,  we  tend  to  think  that  accidents  always 
happen  to  the  other  person — well,  that  other  person  could  be  youl  Safety 
costs  you  nothing  and  saves  you  a  lot. 


ERLC 
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OUTLINE  OF  INSTRUCTION 


b. 


The  unformed  end  of  the  eyelet 
is  then  flared  to  an  approximate 
4S-degree  angle  by  punching  the 
end  ONE  timeLwfth  an  adjustable* 
spring-loaded*  automatic  center 
'  punch. 


The  punch  is  adjijsted  for  proper 
striking  force  by  setting  a 
practice  eyelet  on  a  scrap  circu 
board. 


d.     The  flared  end  is  set  flat  by 
tapping  a  flat  pin  punch  GENTLY 
against  the  flared  end  with  a 
soft^faced  hammer.   A  single  ta\i 
shcHjld  be  sufficient  to  properly 

*      set  the  eyelet. 


4.  Soldering 
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PRETEST 


Give  a  response  for  each  of  the  foUowini*.    Be  brief  and  to  the  point* 

!♦    Explain  why  each  of  the  following  t:haracteristics  could  help  a  person 
to  prevent  accidents, 

A*  Calmness   

B*  Alertness   

C.    Remembers  instructions   

D-    Serious  about  work   

2.    Explain  why  each  of  the  following;  characteristics  could  lead  to 
accidents  on  the  joh* 

A.  "Hot  headed"   

B.  "La^y"  

''Forgetful"  

"Complainer"  

3*    Give  an  example  of  each  of  the  following  tool  hazards. 
A.    Using  the  wrong  tool  for  a  job* 


B.    Using  a  tool  incorrectly- 


C*    Using  an  unsafe  tool* 


D»    Storing  tools  incorrectly* 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVrTY 


STUDENT  ACTIVITY 


a*     After  settiag*  the  eyelet  should 
be  soldered  to  the  circuit  con- 
ductors for  highest  reliability* 


b*     If  a  lead  or  wire  is  tx)  be 

soldered  through  the  eyelet*  the 
lead  and  eyelet. should  both  be 
soldeired  in  a  single  operation. 


H,     Tools  used  to  install  prfnted  circuit  , 
eyelets. 


1. 


Hand tools 


1.     Disp7ay  Slide  YXH  L6-S19. 


Tweezers 


G72 
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Pretest  (Continued) 

Match  tbe,  class  of  fire  in  the  right  hand  column  with  type  of  fuel  in  the 
left-hand  column-  You  may  use  the  letters  more  than  once. 


16. 

paper 

Class 

A 

17. 

nOiJflc> red  ^'1 1  tint  1  ntiin 

18- 

t 

Pi 'I  ee 

r 

19. 

motor  wiring 

class 

D 

20- 

kerosene 

21- 

paint 

22- 

wood 

23. 

transformer 

24- 

powcloroc!  nj,ij;iiesium 

25- 

gasoline 

Answer  the  following  questions  in  the  blanks  provided. 
26-    How  should  broken  glass  be  discarded? 


27-    Why  would  it  be  unsafe  to  leave  a  tool  on  the  top  of  a  step  ladder? 


28.    Wliat  is  a  problem  with  carrying  large  boxes  up  or  down  steps? 

29-    What  are  three  things  to  look  for  in  checking  the  safety  of  a  ladder? 


30,    Wliat  is  a  rule  to  follow  whon  determining  how  far  to  reach  out  when 
working  on  a  ladder? 


31.     Kow  is  It  determined  if  a  ladder  is  set  at  a  safe  angle? 


r 


"  OUUINE  OF  INSTRUCTION 


b*    Automatic  center  punch 


c.^  Pin  punch 


d*    Jeweler  anvil 


e*     Soft-faced  hammer 


2.     Powpr  tools 


a*    Drill  press 
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INSTRUCTOR  ACTIVITY 


STUDEiJT  ACTIVITY  w 
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LKARNffJC  ACTIVITY  A 
YOUli  SAriilTY  ATTITUDli 
Objective;    You  will,  be  able  to  explain  four  characteristics  which  help  to 
prevent  accidents^  and  four  characteristics  which  could  lead  to  accidents. 

What  are  some  things  which  you  can  do  personally  to  act  in  a  safe  manner? 
First  of  all  you  can  develop  a  safety  attitude.  *In  other  words^  you  need 
to  be  aware  of  dangers  in  'landling  tools  and  materials >  working  with  electric- 
ity>  doing  improper  lifting^ 
and  other  hazards.  A  safety  attitude 
is  really  a  "sixth  sense".  Something 
in  your  mind  says  to  you;  "Be  care^ 
fulj  observe  the  dangers  before  you 
act".  A  good  safety  attitude  will 
cause  you  to  be  cautious  and  think 
through  your  actions  beforehand. 
Different  workerts  show  different 
levels  of  safety  attitudes.  Having 
a  good  safety  attitude  results  in  being  a  safe  worker-  The  opposite  is  also 
true.  It  is  really  very  simple — you  probably  will  be  free  of  accidents  most 
of  your  life  if  you  develop  the  right  attitude  toward  safety. 

Now  let's  contract  tlie  fiood  safety  attitude  with  tlie  poor  safety  attitude. 
The  safety-minded  worker  follows  the  rnles^  is  calm,  alrrt.  remomher-.  things 
which  were  Loltl,  *uid  is  serious  about  doing  a  good  job.    The  *ircideut  prone  worker 
on  the  other  hanu,  sliows  such  traits  as  being  a  show-off,  "hot-headed" >  lazy, 
careless,  disobedient,  forgetful,  bored  with  work,  inattentive  or  a  "complainer" . 
So  you  see,  your  general  attitude  toward  the  job,  ha«  a  lot  to  do  with  your 
feelings  about  safety, 


7  r^ 
5      *  . 
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OUTLINE  OF  INSTRUCTION 

INSTRUCTOR  ACTIVITY 

STUDENT  ACTIVITY 

V '  '  ; 

9 
♦ 

c 

b*     Rotary  tool  kit 

c*     Abrasive  grinding  and  cutting 
bit  set*  . 

d.  Variac 

e,  Soldering  iron 

/ 

3. 

Materials 

a*  Eyelets 

ERLC  . 
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Your  Safety  Attitude  (Continued) 
Answer  the  following  questions: 

1.      What  is  a  safety  attitude?   

2-      What  do  we  mean  by  a  "sixth  sense"  toward  safety?  

3.      How  does  the  safety  conscious  person  act  on  the  job?  

What  are  nine  characteristics  of  the  accident  prone  worker? 


Could  you  describe  five  of  your  personality  traits?  How  do  you  think 
these  traits  will  affect  your  safety  performance? 


OUTLINE  OF  INSTRUCTION 
b*  Solvent 

Kimwipes' 

d.  Flux 

e.  Solder 


L     Evaluating  damaged -printed  circuit  boards 
to  determine  extent  of  repair  necessary 
and  repair  techniques  to  be  used. ^ 


K     Determining  board  construction* 


ERIC 
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IHSTRUCTOR  ACTIVITY 


1.     Display  Slide  YXH  L6->20 


STUDENT  ACTIVITY 
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Hazards  in  Using  Tools  (Continued) 

slip  and  cause  injury  to  your  hand.    Always  remember  to  use  only  the  tools 
which  are  meant  for  the  particular  job  you  are  doing. 
Use  the  Tool  Correctly 

Using  the  right  tool  for  the  job  is  important    but  it  is  equally 
important  to  use  the  tool  correctly*    Note  that  the  worker  in  Figure  2  is 
holding  the  material  with  one  hand  while  he  turns  the  screw  with  the  other 

hand*    Such  practice  is  sure  to  cause 
injury  if  the  screwdriver  slip3. 
A  worker  who  pushes  a  wrench  in  the 
direction  of  a  protruding  part  is 
creating  a  hazard.    Your  supervisor 
will  show  you.  how  to  use  tools  properly* 
Fig*  2  It  is  your  responsibility  to  follow  the 

directions  completely. 
Be  Sure  the  Tool  is  in  a  Safe  Condition 

A  third  thing  to  remember  whieri  uding  tools  is  to  be  sure  that  the  tool 
is  in  a  safe  condition.     Note  in  Figure  3  the  '^mushroom"  head  on  the  unsafe 

chisel.  The  worker  who  chooses  to  use 
the  mushroom  head  tool  would  be  taking 
a  chance  because  metal  pieces  fi^om  the 
head  could  break  off  and  cause  injury. 
Never  use  tools  which  have  cracked 
handles  or  tools  which  are  not  fastened 
Fig,  3  properly  to  the  handle*    Always  check 

each  tool  to  be  sure  that  it  is  in  proper  condition  before  you  use  it. 

9  It  J 
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OUTLINE  OF  INSTRUCTION 

a.     The  following  major  characterlst 
must  be  properly  evaluated  to 
determine  the  overall  constructi 
of  a  circuit  board: 


iCS 


)n 


(1)   Type  of  circuit  baseboard 
material  * 


(2)  Circuit  conductor  style. 


(3)   Component  types. 


(4)  Component  mounting  style. 


(5)   Type  of  lead  termination. 


INSTRUCTOR  ACTIVITY 
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STUDENT  ACTIVITY 
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Hazards  in  Using  Too  ^ntinuad) 


Fart  I 

To  the  right  there  is  a  list  of  the  four  main  tool  hazards  discussed.  Match 
these  hazards  with  the  accidents  listed  oti  the  left.    You  may  use  the  letters 
more  than  once. 


A  worker  moves  a  cabinet  and  is 
injured  by  a  wrench  falling  from 
it. 

A  worker  is  cut  whei,  pulling  a 
chisel  out  of  a  drawer. 

An  injury  occurs  from  opening  a 
paint  can  with  a  chisel- 

An  old  and  worn  wrench  slips  on 
a  nut  and  the  worker's  knuckles 
are  skinned. 


A.    The  tool  is  not  right  for 
the  job* 

E.    The  tool  in  not  being  used 
correctly. 

C.    The  tool  is  not  in  a  safe 
condition. 

D-    Th6  tool  is  not  put  away 
in  a  safe  place . 


A  worker  is  cut  with  sheet 
metal  because  the  tin  snips  ^re 
being  used  incorrectly, 

A  worker's  Itand  is  cut  pushing 
the  knife  toward  instead  of 
away  from  the  body. 

A  worker  is  struck  on  the  head  by 
a  hammer  head  which  flies  off 
from  the  handle. 

An  injury  occurs  by  using  a  screw- 
driver instead  of  a  gear  puller  to 
remove  a  "fro^en'*  part, 

A  worker  had  ^  bad  f^ill  aUcr 
stumbling  on  a  tool  left  on  the 
stairs. 


10.    An  injury  occurs  by  vising  a  mush- 
room head  chisel  to  cut  through 
a  bolt. 


n 
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OUTLINE  OF  INSTRUCTION 

(6)  Type  of  Interfaclal  connectkon 


(7)  Solder-joint  type 


(8)   Type  tff  donformal  coating 


b. '  Board  style  In  use  extensively 
today: 


(1) 


The  baseboard  material  Is 
type  G-10  eppxy-glass  which 
consists  of  thin  layers  of 
fiber  glass  laminated  toget|ier 
with  epoxy. 


€82 
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Display  Slide  YXH  L6- 
and  point  out  the 
characteristics. 


STUDENT  ACTIVITY  ^ 

V 


;;21 


LKARNLNC  ACTIVITY  C 
PERSONAL  PROTECTIVE  EQUIPMENT 


Objective:    Vou  will  be  able  to  demonstrate  a  knowledge  of  twelve  basic 
points  of  equipment  usage. 

Personal  Protective  Equipment  refers  to  such  safety  items  as  respirators, 
safety  goggles,  face  shields  and  s.ifety  shoes*    Many  Jobs  in  industry  involve 
hazards  which  require   you  to  take  protective  action*    It  becomes  a  personal 
matter  for  each  employee  ty  know  how  to  use  personal  protective  equipment* 

You  may  have  the  idea  that  the  company 
should  be  doing  all  of  the  safety  plan- 
ning for  you*      It  is  important  to 
realise  that  you  also  have  an  obligation 
to  protect  yourself  on  the  Job-  Studies 
show  that  over  12  percent  of  major  and 
sub-major  injuries  occur  because  of 
employees*  failure  to  wear  personal 
protective  equipment* 
Kcmemben  when  you  are  working  in  a 
"hazardous  area"  or  with  hazardous  matcirials,  the  wearing  of  personal 
protective  equipment  will  not  olimintite  the  hazard  but  it  will  protect  you 
personally*    Let's  take  a  look  at  »omc  of  the  different  types  of  personal 
protective  equipment. 

Protection  for  Eyes  and  Face.     In  American  industry  there  are  over  1,000 
serious  eye  Injuries  every  d^iy.     Every  year  about  AOO  persons  lose  the  sight 
of  both  eyes  and  over  3,000  persons  lose  the  sight  of  one  eye.    Have  you 
ever  thought  about  what  it  might  be  like  to  be  blind?    Persons  who  were 
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OUTLINE  OF  INSTRUCTION 


(2) 


This  is  currently  the  most 
widely  used  baseboard 
materiel*    Note  the  drab 
grean  color  and  weave  of 
the  fiber  glass. 


(3) 


Other  assembly  characteristics 
are  doub1e*sided  circuits* 
go1d*p1ated  conductors  arrf 
f1ush*inounted  discrete  com- 
ponents. 


Variety  of  modules  used  by  IBM: 


(1)  Tan  modules  are  single-sidetj 
circuits  with  flush^mounted 
discrete  components  mounted 
on  a  paper  phenolic  baseboard. 
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INSTRUCTOR  ACTIVm 


Display  Slide  YXH  L6- 


STUDENT  ACTIVITY 


22. 
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Personal  Proteccive  Equipment;  (Continued) 

Such  glasses  should  always  have  side  shit^lds  to  provide  complete  protection 
on  all  sides*    Visitors  who  are  touring  a  plant  will  generally  be  asked  Co 
wear  safety  glasses. 

Face  shields  are  meant  to  protect  the  entire  face  rather  than  che  eyes 
only*    They  come  in  many  shapes  and  sCyles*    Some  types  protect  the  chin  and 
ears,  while  others  protect  only  the  front  of  the  face*    Face  shields  allow 
open  vision  from  all  directions*    Face  helmets  are  niade  of  a  strong  solid 
material^  with  a  safety  glass  covered  opening  to  permit  vision*    Helmets  are 
used  for  electric  welding  and  other  jobs  where  heavy  face  protection  is 
needed* 

Safety  goflgles,  also  known  as  eye-cup  goggles,  completely  protect  the 
eyes  by  resting  on  the  face  bones  around  the  eyes*    Because  they  fit  tightly 
around  the  eyes,  they  tend  to  fog  up*    Therefore,  ventilation  openings  are 
provided  to  allow  circulation  or  air*    When  dust  or  liquids  are  present,  the 
ventilation  openings  are  screened  or  baffled*    Welders  will  require  goggles 
with  tinted  glass  and  ventilation  openings  baffled  against  the  light. 
Goggles  are  worn  for  acetylene  welding,  chemical  handling,  chipping,  machin- 
ing and  handling  molten  metals* 

In  each  of  the  listed  categories^  there  are  many  types  of  eye  protection. 
Always  check  with  your  supervisor  to  \>o 
sure  tlh\t  you  aro  nsin;;  the  rij^ht  kind 
of  eye  protect  itm  for  iho  job. 
An  exclusive"  ('tui>,   Llu"  Uisi^  t)wl  C^luh, 
nccepts  as  mombors  un\y  l  boRo  porf5*>n*; 

who  snved  the  sij;ht  of  one  or  both  Emblem  of  che  Wise  Owl  Club 


OUUIHE  OF  INSTRUCTION 


(2)   Phenolic  baseboards  are 
either  pressed  laminated 
of  resin-saturated  linen 
(XXXL)  or  a  pressed  laminate 
of  resin-saturated  paper 
(XXXP). 


(3}  The  two  very  small  modules 
demonstrate  *'Cordwood'* 
mounting  style. 


(4)   Dark  colored  modules  are 
from  the  360  computer* 
They  have  multilayer  con- 
ductbrs  with  plated^throug^ 
holes. 


(5}   Silver  subnodules  on  boards, 
are  multilead,  RTV-potted» 
hermetically-sealed,  cerami 
substrate  printed  circuits* 


INSTRUCTOR  ACTIVITY 


STUOEKT  ACTIVITY  ^ 


Personal  Protective  I'^iulpmont   ((tinit  Inued) 

Type  of  Hand  Protection  and  Suggested  Uses 


Handling  acids 


Handling  sharp 
objects 


Handling  wood 
materials 


Handling  hot 
castings 


Neoprene  glove 


Mesh  glove 


Leather  glove 


Abestos  mit 


Gloves  are  worn  in  order  to  protect  the  hands  when  handling  materials. 
They  should  not  be  worn  around  revolving  machinery*    Note  the  different 
types  of  gloves  and  their  uses  in  the  above  illustration. 

Gauntlets  are  gloves  which  extend  over  the  wrist  and/or  lower  arm. 
They  provide  greater  protection  than  gloves*    Some  workers  wear  hand  pads 
or  guards  to  protect  the  hands  against  sharp  edge***    Hand  pads  cover  the 
palms  and  fingers  but  do  not  protect  the  back  of  the  hand* 

Many  injuries  occur  from  dropping  heavy  objects  on  the  foot  or  toes* 
Safety  shoes  have  been  developed  which  have  hujlt-in  steel  toes. 
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OUTLINE  OF  INSTRUCTION 

INSTRUCTOR  ACJIVITY 

STUDENT  ACTIVITY 

♦  / 

,  d.     Heat- controlled  crystal  oven  witi 
an  insulating  cover. 

e.     Typical  submodules 

(1)   Note  the  various  lead  con- 
figuarations,  dual-in-line 
and  CirCular-in-line* 

1         d.     Display  Slide  Y)CH  L6-S 
e.     Display  Slide  YXH  L6-S 

\ 

23/ 
24. 

i 

* 

(2)  Black  modules  are  unused 
sMls  which  are  assatlbled 
by  soldering  or  welding  com 

^       ponsnts  and  then  potting.  ^ 

*  ♦ 

♦  ♦ 

■J 

I 

f 

Submodules  mounted  on  a  componen 
board. 

< 

:          f.     Display  Slide  YXH  L6-5 

25. 

1 

♦ 
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-  1.  ■ 

r^rsoaal  Protective  Equipmeat  (Coatiaued) 

Supplied  air  respirators  do  aot 
remove  harmful  materials  from  the 
air<    This  type  of  respirator 
provides  clean  air  to  the  wearer 
from  a  spscial  air  tank- 
Supplied  Air  Respirator 
Other  Types  of  Protective  Equipment.    Proper  dress  is  inportaat  .for  the  safety 
workers.  Use  of  shop  coats^  aproas  aad  coveralls  will  aid  in  protecting  the 
worker  from  chemicals  aad  hot  suLStaaces.    Such  dress  also  protects  from 
grease  and  dirt. 

Coats  with  sleeves  should  aot  be  worn  arouail  moviag  machiaery-  Aproas 
may  be  bib-type  or  waist-type.    The  bib'-type  aproa  covers  the  chest  dowa  to 
the  knees  or  ^lnk]les.  Coveralls  covvr  the  whole  body  except  for  head,  haads  s 
and  feet.    They  are  usually  made  cf  a  very  rugged  material  and  caa  staad 
wear  over  loag  periods  of  time* 


Simp  {*o;\l  Apron  Coverall 


OUTLI^E  OF  IMSTRUCTIOK 

'^^    (r)  ^dtaponents  are.vjertically 
mounted  with  one  end  term**^ 
/  inaftton'^oing  to  a  muUl- 
cohnectlon  solder  cup  stand 
off. 


(2)   Eyelets  are  used  for  inter- 
facial  connections*. 


(3)   Baseboard  is  epoxy-glass. 
■The  light  tan  color  indicatfes 
a  flame  retardant  (FR)  variaty. 


Submodules*  vertically  mounted 
on  a  ''mother  board"  which  has 
double-sided  circuitry. 


INSTRUCTOR  ACTIVITY 
*  i 


g.     Display  Slide  YXH  L6- 


STUDENT  ACTIVITY 


26. 


Personal  Protective  Equipment  (Continued) 
Part  !!• 

Select  the  best  anwer  to  the  following  questions*  Place  the  letter 
of  the  statement  in  the  blank  ;u   the  left* 

  1.    Which  type  of  eye  protection  are  visitors  usually  issued  when 

touring  a  pJant? 

A.  safety  glasses 

B,  face  shields 
Ct  safety  goggles 
D,  ear  protertors 

  2.    In  what  ^'ay  do  safety  j^oggles  differ  from  safety  glasses? 

A,  they  cover  the  entire  face 

B,  the  glass  is  stronger 

Ct     they  are  ventilated  better 
Dt     they  fit  tightly  around  the  eye 
  3-    The  Wise  Owl  Club  serves  what  purpose? 

A.  a  group  of  people  who  are  interested  in  eye  safety 

B.  a  club  whose  members  were  saved  from  blindness  in  one  or 
both  eyes  by  using  eye  protection 

C*  a  club  interested  in  promoting  general  safety  in  industry 

Dt  a  student  group  which  promotes  safety  contests 

  4*    Which  group  of  workers  would  most  likely  be  wearing  hard  hats? 

A*  assembly  line  workers 

B*  construction  workers 

C.  office  workers 
C.  machinists 
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OUTLINE  OF  INSTRUCTION 


h.  Example  of  gold  amalgamation 
of  a  double-sided  board  with 
gold-plated  conductors. 


(1)   Frosty  appearance  of  solder 
is  gold  amalgamation. 


(?)   Gold  should  be  ronoved 

before  soldering  for  highes 
reliability  connections. 


(3)   Conductive  high  carbon  contjnt 
ink  was  accldentjy  used  to 
silk  screen  identification 
marking  onto  this  board. 
The  result  was  a  series  of 
malfunctioning  boards. 


ERIC 

™^47504-nfiPq   2^ 
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INSTRUCTOR  ACTIVITY 


h.     Display  Slide  YXH  L6- 


S27. 


STUDENT  ACTIVITY 


Personal  Protective  Equipment  (Continued) 

  10.    What  Is  the  purpose  of  a  filter? 

A.    provides  clean  air  from  a  special  tank 

traps  spray,  fumes,  dust  or  mist 
C*    protects  face  and  eyes  from  glare 
D*    protects  ears  from  noise 
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OUTLINE  OF  INSTRUCTION 


Transistor  mounted  through  the 
board . i a  dri 1 1 ed  hoi es  *  The 
modu  1  e  wa  s-conformal-coa  ted  wi  th 
eqpoxy  after  assembly* 


Hybrid  Using  vacuum  tubes  in 
combination  with  transistorized 
submodules  built  into  the  spec1d{l 
tube  bases* 


INSTRUCTOR  ACTIVITY 
i.     Display  Slide  YXH  16- 


528, 


j.     Display  Slide  YXH  L6-:>29. 


STUDENT  ACTIVITY 


04 


(1)   Board  material  is  XXXP  ' 
phenolic. 


(2) 


The  hand  set  eyelets  and 
tablets  caused  the  board 
to  crack  from  tight  swedginjg 
and  board  expansion  due  to 
heat  generated  by  vacuum 
tuues* 


69} 
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Use  o£  Fire  Extinguishers  (Continued) 

The  second  ingredient  for  a  fire 
is  air*    Really  it  is  the  oxygen  in 
the  air  that  is  necessary  to  keep  the 
fire  going*    All  fires  need  air  to 
exist*    When  the  metal  cap  on  a 
cigarette  lighter  is  snapped  shut, 
the  flame  goes  out  because  of  lack 
of  air*    If  you  place  your  hand  over 
the  air  intake  of  a  carburetor,  the 
engine  will  stop  because  of  lack  of 
air*    In  a  real  fire  situation  it  is 
often  possible  to  smother  out  the  fire 
this  you  are  cutting  off  the  supply  of 


1.  /  fuel\ 

2.  /  AIR  \ 

3.  /  HEAt\ 

The  Ingredients  of  Fire 
with  a  blanket  or  coat*  By  doing 
air  to  the  fire* 


The  third  ingredient  needed  for  fire  is 
heat*      Fuels  will  not  burn  unless  there 
is  heac*    Another  name  for  heat  is 
source  of  ignition*      Some  sources  might 
be  sparks  from  a  welding  unitt  an  electri- 
cal short  circuity,  overheated  bearing  or 
a  propane  torch  flame*    If  a  fire  has 
already  started* the  heat  given  off  pro- 
duces good  conditions  for  it  to  spread 
rnpldly » 


A  fire  blanket  cuts  off 
the  air  supply* 
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OUTLIHE  OF  IHSTRUCTIOH 

k.    Capacitors  mounted  between  turret 
terminal s 


(1) 


(2) 


G9B 


Lead  material  forming 
capacitor  plates  is  also 
brought  through  the  glass 
end  s6al»  since  it  has  the 
same  temperature  expansion 
characteristics  as  the  glasjs 
and  will  not  cause  the  seal 
to  break. 


The  special  lead  material  ip 
not  soJderable»  thus  a 
solderable  lead  must  be 
welded  to  it  so  that  the 
component  may  be  soldered 
into  the  circuit. 


INSTRUCTOR  ACTIVITY 


k. 


Display  Slide  VXH  16-^30. 
NOTE:    The  unusual 
style  of  welds  on  the 
capacitor  leads. 


STUDENT  ACTIVITY 


697 


Use  o£  Fire  Extinguishers  (Continued) 


A  Class  A  Fire  A  Class  B  and  C  Fires 

Pressurized  Water  Extinguisher  Dry  Chemical  Extinguishers 

Class  C  fires  occur  in  or  near  live  electrical  equipment,    A  Class  C 
Eire  could  occur  in  lighting  circuits,  appliances,  motors,  trasformers  and 
other  eJectrical  equipment*    Whenever  electricity  is  present  and  a  fire  occurs 
the  material  used  to  extinguish  it  must  no^  be  conductivet  or  carry  an 
electrical  current.     Extinguishers  which  contain  water  should  never  be  used 
on  CJcKss  C  fires.      Two  types  of  materials  are  used  in  Class  C  fire  extinguish 
ers.  Theso  are  dry  chemicals  (also  used  for  Clasi^  li  fires)  and  liquified  gas. 
Both  o£  these  matcrinls  will  smother  the  Eire,  removing  the  air  from  the  fire 
triangle. 

Class  D  fires  orcur  in  certain  powdered  metals  when  heated  to  a  very 
high  Lemperature,     These  fires  nro  not  nearly  as  common  as  CJass  At  B»  or  C 
r  Lrt's  but  I'aii  ^Jt  i  1  1  lit^  very  cli  f  f  leu  1 1  to  cHtiiigutsh,  Examples  of    powdL^rcJ  [netcils 
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OUTLINE  OF  mSTOUCTION 

(3)   Normal  welding  style  is  a 
butt  weld  versus  the  lap 
weld  shown* 


(4)   The  baseboard  material  in 
this  case  is  linen  phenolic 
(XXXL). 


Method  of  rrtanufacturing  printed 
circuit  baseboard  laminates^ 


(X)   Epoxy-glass  substrate  layeijs 
laminated  together  with  ant 
outer  layer  of  copper  on 
f      one  or  both  sides  to  form 
'       single-or  double-sided 
circuit  boards* 


ess 


IHSTRUCTOR  ACTIVITY 


1.     Display  Slide  YXH  L6- 


53X. 


STUDENT  ACTIVITY  ^ 

 O 
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Use  of  Fire  Extinfiuishej^s  (Continued) 


Part  I 

Below  are  several  types  of  fires  which  could  happen  sometime  on  your 
job*    Circle  the  class  of  fire  (A,  B,  C,  or  D),  and  check  the  type 
or  types  of  fire  extingiishers  to  use*    The  first  one  has  been  done  as  an 
example* 


Material  Burning 


Powdered  metal 
burning 


Type  of  Fire 

A  li  c(d) 


Type  of  Fire  Extinguisher 
to  Use 

  Pressurized  water 

 Foam 

  Liquified  gas 

  Dry  chemical 

V    Special  dry  powder 


Paper  -  wood 
burning 


A  B  C  D 


Pressurized  water 
Foam 

Liquified  gas 
Dry  chemical 
Special  dry  powder 


Gasoline 
burning 


A  B  C  D 


Pressurized  water 
Foam 

Liquified  gas 
Dry  chemical 
Special  dry  powder 


Electrical 
fire 


A  B  C  D 


Pressurized  water 
Foam 

Liquified  gas 
Dry  chemical 
Special  dry  powder 
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OUTLINE  OF  INSTRUCTION 


(2)  The  lamtnatlon  bond  is 
formed  under  high  heat  and 
pressure  during  the  epoxy 
cure  cyclei 


The  four  most  cornnon  hoard 
thicknesses;    l/32->  l/16-> 
1/8-  Inch. 


(1)  The  thickness  of  board  usee 
Is- determined  by  the  bulk 
and  weight  of  the  components 
to  be  used. 


(2)   The  most  cotnnonly  used 

thickness  tn  todays  circuitj^ 
Is  the  1/16-inch  board. 
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INSTRUCTOR  ACTIVITY 


ID.     Display  Slide  YXH  16- 


332. 


STUDENT  ACTIVITY 


7oi 


Use  of  Fire  Extinguishers  (Continued) 


Part  HI 


Give  a  statemen":  for  each  of  the  following.  Be  brief  and  to  the 
point • 


1,    Explain  how  you  would  handle  the    situation  if  you  noticed  a 
small  fire  and  there  were  several  other  workers  in  the  area* 


2.      Give  an  example  of  each  of  the  three  ingredients  of  the  fire 
triangle  * 


3,      Explain  why  it  would  not  be  wise  to  try  to  extinguish  a  Class  B 
fire  with  a  Class  A  extinguisher. 


4,      What  type  of  materials  are  used  to  put  out  Class  C  fires? 


5,      Why  are  some  fire  extinguishers  classified  as  A  B  C? 
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OUTLINE  OF  INSTRUCTION 


n.     Examples  of  standard  conductor 
thicknesses  used  on  printed 
circuit  boards.   There  are  four 
commonly  used  thicknesses. 


(1)   1  ounce  -  0.0014  Inch  or 
1.4  mils. 


(2)   2  ounces  ^  0.0028  inch  or 
2.8  mils. 


(3)   3  ounces  -  0.0042  Inch-or 
4.2  mils. 


(4)   4  ounces  -  0.0056^  Inch  or 
S.6  mils. 


702 


INSTRUCTOR  ACTIVITY 
n.     Display  Slide  YXH  L6433, 


STUDENT  ACTIVITY    ,  ^ 

*3 


Preferred  Safety  Practices  (Contiaued) 


Prevent  Falls 

1.  Pick  up  scrap  njoterlals  which  could  cause  falls. 

2.  Wear  shoes  which  ,ire  in  Rood  condition  aad  give  good  support. 
Be  sure  that  shoes  have  the  right  sole  and  heel  material  for 
the  kind  of  floor  surface  oa  which  you  work. 

3.  "Unfunny"  jokes  can  cause  injuries.    Do  not  ever  startle  someoae 
with  a  loud  noise  or  purposely  trip  someone. 

4.  When  walking  on  stairs,  do  not  carry  something  so  big  that  you 
cannot  sec  where  you  are  going. 

5.  Stand  on  a  ladder  rather  than  boxes  or  chairs.    Do  not  climb 
on  shelves. 

6-     If  you  work  on  a  scaf foldi  check  it  out  thoroughly  for 
any  defective  planks. 

7.     Check  that  guard  rails  ^md  toe  boards  are  in  good  shape. 

8-    On  rolling  scaffolds  be  sure  that  casters  are  locked  and  wheels 
blocked  before  climbinj;  up. 


33 


OUTLINE  OF  INSTRUCTION 

(5)  The  weight  designation  is 
obtained  form  weighing 
l-ft*^  of  the  copper  materiijl 
prior  to  any  plating* 


0*  Step-by-step  process  of  photo- 
etching  conductor  designs  on  a 
circuit  board* 


(I)   Mask  the  photosensitive' 
etchant  resist  film  aucf 
expose  the  conductor  areas* 


(2)   Develop  the  photosensitive 
film*   The  exposed  area 
will  bec(»ne  resistant  to  a 
solvent  wash  solution. 


704. 
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INSTRUCTOR  ACTIVITY 


0.     Display  Slide  YXH  L6- 


i34. 


STUDENT  ACTIVITY 


'us  ^ 


Preferred  Safety  Practices  (Continued) 

Guardinjs^  Your  H^inds 

li    Check  that  ma.  hine  guards  are  in  place  and  operating  correctly* 

2*    Never  operate  a  machine  without  the  guard  in  place.    Guards  are 
there  to  save  your  hands  from  injuryt 

3*    Be  sure  to  shut  off  a  machine  in  order  to  oil,  grease,  clean  or 
adjust  it. 

4*    Keep  your  hands  away  from  moving  parts  such  as  gears,  rollers, 
belts  and  cutters. 

5*  Keep  your  hands  clear  when  hoisti;  and  slings  are  being  tightened* 

6.  Wear  protective  gloves  when  handling  wire  cable. 

7i  Use  a  mc^ih  glove  when  cutting  or  slicing. 

8*       vays  cut  away  from  your  body. 

9,  Never  sweep  away  scraps  or  shavings  with  your  hands.    Always  use 
a  brush. 

10*  Do  not  we^ir  rings*  wa*clibands»  braceletSi  or  necklaces  around  machinery- 

11.  Be  alert  for  pinch  points  such  as  between  a  door  frame  and  a  crate. 

12.  Wear  gloves  in  work  situations  where  hand  protection  is  necessary. 
IJ.  Use  the  rif;ht  tool;  make  sure  it  is  in  good  condition. 
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OUTLINE  OF  INSTRUCTION 


(3) 


Place  In  solvent  bath  wlhicp 
will  ranove  the  unexposed 
resist  films; 


(4) 


Place  the  board  In  an  etchlfig 
solution  which  will  remove 
all  copper  not  covered  by 
the  resist  film* 


(5) 


Solvent  rinse  w  remove, 
a''l  etchant  solution  and 
the  resist  material  which 
remains  on  the  conductor 
pattern  to  coniplete  the 
board. 


Step-by-step  process  of  silli 
screen  etching  conductor  designs 
on  a  circuit  board- 
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I'<STRUCTOR  ACTIVITY: 


STUDENT  ACTIVITY 


OS 


p.     Display  Slide  YXH  L6-;  35 
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Preferred  Safety  Practices  (Continued) 
Fire  Safety 

1.  Know  where  fire  fighting  equipment  is  and  how  to  use  it- 

2.  Kno'^  your  company  rules  about  fire. 

3*    Store  flammable  liquids  in  approved  metal  safety  containers. 

4.    Do  not  use  highly  flammaSle  liquids  for  cleaning  parts. 

5*    If  clothing  should  catch  on  fire>  smother  flames  by  wrapping  in 
a  blanket^  a  coat>ov  rolling  on  the  ground. 

6»    Know  the  proper  procedure  for  evacuating  the  building  in  case 
of  fire* 

7t  Never  block  fire  doors. 

8»  Put  oily  rags  in  self-closing  metal  containers. 

9.  Know  where  g^is  cut"of£  v^ilves  are* 

10*  Do  not  allow  an  oil  accumulation  on  the  floor* 

11.  Keep  oil  and  grease  accumulations  tiw^y  from  motors. 

12.  Do  not  smoke  in  the  shop. 

13.  Wear  non-flammable  clothing* 


OUTLINE  OF  IWSTRUCTIOW 


(1) 


Apply  an  etchant  resist 
film  to  the  conductor  pattern 
areas  through  a  silk  screeri 
mask. 


(2) 


Place  the  board  In  an  etch 
ing  solution  which  will 
remove  all  copper  not 
covered  by  the  screened 
on  film. 


(3)   Uash  the  etchant  solution 
from  tite  completed  board. 


Circuit  board  with  large  ground 
plane  which  also  serves  as  a 
heat  sinfc. 


ERIC 
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INSTRUCTOR  ACTIVITY 


Displ^  Slide  YXH  16-136 


STUDENT  ACTIVITY 


y7506-07P9 


Preferred  Safety  Practices;  (ContiniioJ) 
First  Aid 

1,  Know  where  first  aid  kit  is  located. 

2,  If  your  place  of  employment  has  3mergency  medical  services* 
contact  office  for  company  policies. 

3,  Check  that  first  aid  kit  is  stocked  with  the  required  supplies 

4,  Report  all  injuries^  minor  or  otherwise, 

5,  If  caustic  chemicals  are  used>  check  the  location  of  an  eye 
fountain, 

6,  Take  a  company  sponsored  or  Red  Cross  first  aid  course  if 
available  in  your  community. 
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OUTLIHE  OF  INSTRUCTION 

r.     A  closeup  showing  solder  joints 
to  ground  plane. 


(1)   Etched. slots  in  ground 
plane  are  for  weight 
reduction. and  stress  reliel 


(2)   They  also  serve  to  prevent 
heat  blistering  under  the 
copper  during  soldering. 


s.     Reverse  side  of  module  which  has 
defective  solder  joints* 


(1)   Not  the  pinholes  in  some 
of  the, solder* 
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INSTRUCTOR  ACTIVITY 
r.     Display  slide  YXH  L6. 


537. 


s.     Display  slide  YXH  L6-i38 


STUDENT  ACTIVITY 


2-4-62 


Preferred  SnfcLy  rrnriictiS  (Corn  uinod) 

T      F    12.  You  should  .ilways  hold  onto  the  rungs  when  you  climb  a  ladder- 

T     F    13.  If  it  is  possible  to  do  a  job  quicker  without  a  guard,  it  is 
alri(;ht  to    remove  the  ^;uard. 


T     F    14.  GLovcs  should  be  worn  when  hoists  and  slings  are  being  tightened. 


T     F    15.  Wire  mesh  gloves  are  used  for  handling  hot  materials. 


T      F    16.  When  using  a  knife,  draw  it  toward  your  body. 


T      F    17.  Rings  and  jf:welry  are  n  hazard  around  moving  machinery. 


T      F    18.  Long  hair  should  be  protected  around  revolving  machinery. 


T      F    19.  Gasoline  Is  recommended  to  clean  grease  from  metal  parts. 


T  20.  If  clothing  should  catch  on  fire,  the  best  method  for  putting 

It  out  is  with  a  Class  B  extinguisher. 


T      F    2L.  Caustic  chemicals  are  washed  out  of  the  eye  at  an  eye  fountain. 


T      F    22.  inectricnl  hoxes  require  covers. 


T      F    23.  An  aluminum  ladder  is  recommended  when  working  with  electricity. 


T      F    2Av  Rubber  mats  are  advisable  when  making  electrical  repairs. 


T      F    25.  ft  is  a  recommended  practice  to  pull  on  the  cord  when  removing 
the  pluj;  from  the  outlet. 


Al 
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OUTLINE  OF  INSTRUCTION 

(2)   Pinholes  which  are  the 
result  of  Incomplete 
solder  flow  are  caused 
by  out-gasing  of  wet 
flux  in  holes  or  holes 
too  large  for  coniponent 
leads. 


t*    Typical  solder  connections 


(1)   Left  -  full  clinched  lead 
termination* 


(2)   Right  -  straight-through 
lead  termination* 


u**  Various  types  of  solderable 
terminals; 
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INSTRUCTOR  ACTIVITY 


STUDEHT  ACTIVITY 


It 


t.     Display  Slide  YXH  L6-539 


u.  ■  Display  Slide  YXH  L6-S40 
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Preferred  Safety  Practices  (Continued) 
Machine  Safety 


Fire  Safety 


Electrical  Safety 


Part  Til 

Use  the  form  which  follows  to  do  <i  shop  safety  survey  of  your  place  of 
employment.    Ask  permission  from  ytmr  supervisor  before  beginning  the  survey. 
Tf  the  survey  form  does  not  apply  to  vour  employment  situation,  plan  a 
revised  form  which  is  nppropiate,    Wliun    you  have  completed  the  survey^ 
discuss  It  with  your  histnit'tor. 


ERiC 


QUUINE  OF  INSTRUCTION 
(1)   Turret  style 


(2)   Hook  'style 


(3)   Eyelet  or  tab  style 


(4)   Bifurcated  style 


(5)   Solder  cup  style  {these  arc 
the  same  as  solder  cup  con 
nevtor  pins) 


V-     Shown  are  typical  terminals 

mounted  on  liner  phenolic  (XXXL) 
boards. 
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INSTRUCTOR  ACTIVITY 


V.     Display  Slide  YXH  16-541 


STUDENT  ACTIVITY 


2-4-64 


Equipment  cont'd 
4 


'locked  o'f"  when  instructor  rs  oul  of  the 


All  machines  are 
room  

5.  Brushes  are  used  for  cleaning  equipment  

6.  Non-skid  areas  are  provided  around  machines  

7.  Machines  are  rn  safe  working  condition  

8.  Machines  are  guarded  to  comply  with  the  State  Industrial  Code 

9.  Adequate  supervision  is  maintained  where  students  are  using 
machines  and  dangerous  tools..  

10.  Tools  are  kept  sharp,  clean,  and  in  safe  working  order  

D.  ELECTRICAL  INSTALLATION 

1.  All  Switches  are  enclosed  

2.  There  is  a  master  control  switch  lor  all  of  the  electrical  installa- 
tions  

3.  An  electrician  changes  fuses  of  over  30  amperes  

4.  Electrical  outlets  and  circuits  are  properly  identifiec  

E.  PERSONAL  PROTECTION 

1.  Goggles  are  provided  and  required  for  ?a\  work  where  eye 
hazards  exist  

2.  If  individual  goggles  are  not  provided,  hoods  and  goggles  are 
properiy  disinfected  before  use  

3.  Shields  are  provided  for  electric  welding  

4.  Aprons  or  shop  coats  are  worn  in  the  shop  

5.  Rings  and  other  jewelry  are  removed  by  pupils  when  working 
in  the  shop  

6.  The  proper  kind  of  wearing  apparel  is  worn  for  the  job  being 
done  

7.  Leggings,  safety  shoes,  etc  are  worn  in  special  classes  such 
as  loundry,  etc   

8.  A  respirator  is  used  when  spraying  in  the  linishrng  room.  .  . 

F<  INSTRUCTION 

1.  Shop  safely  is  taught  as  an  integral  part  of  each  teaching  unit 

2.  Safety  rules  are  posted    

3.  Printed  safety  rules  are  given  each  student 

4.  The  pupils  take  a  safety  pledge   

5.  The  Shop  makes  use  of  a  safety  inspector   .  .   

6.  There  rs  a  shop  safety  committee    

7.  Safety  contests  are  promoted  

8.  Motion  and/or  slide  films  on  safety  are  used  fn  the  instructfon 

9.  The  3hop  has  a  safety  suggestions  box  ,  .   

10.  Safety  tests  are  administered  

11.  Safety  posters  are  in  evidence   

12.  Talks  on  safety  are  given  by  industry  representatives  

13.  Tours  are  taken  of  industrial  plants  as  a  means  of  studying 
safety  practices  

14.  Periodic  safely  inspections  of  the  shop  are  made  by  a  student 
committee    

15.  Industrial  representatives  make  safety  inspections  of  the  shop 
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OUTLINE  OF  INSTRUCTION  ^ 
 e   * 

{1)   Tiurret  terminals 


(2)   Bifurcated  terminals 


(3)   Castellated  terminals 


Various  sized  terminals  which 
are^used  to  mpunt  different  sizep 
components* 


U) 


Large  terminal's  v/ith  large 
components  and  small  com- 
ponents on  small  -terminals 


INSTRUCTOR  ACTIVITY 


w.     Display  Slide  YXH  L6-:;42 


STUDENT  ACTIVITY 


-s7 


Give  a  response  for  each  of  the  following.    Be  brief  and  to  the  point* 

1.    Explain  why  each  of  the  following  ch*ir*u  tcrlstics  couid  heip  a  person 
to  prevent  accidents. 

A*  Caimness  

B.  Aiertness 


C.  Remembers  Instructions 

D.  Serious  about  work   


Explain  why  each  of  the  folJowlng  chariicteristics  could  lead  to 
accidents  on  the  job. 

A,  "Hot  headed*'  ^  

B .  "Lazy"  


C.  "Forgetful", 


D*  "Complainer" 


3.    Give  an  example  of  each  of  the  following  tool  hazards. 
A.    Using  the  wrong  tool  for  n  job. 


B,    Using  a  tool  incorrectly. 


C.    Using  an  unsafe  tool. 


D.    fJtorjni;  tools  incorrectly. 
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OUTLIKE  OF  INSTRUCTION 

(2)  Note  the  leads  formed  with 
slack  for  stress  relief  at 
cOTiponent  to  lead  junction: 


X. 


Board  using  hollow  standoffs  for 
mult11ea<t  connections  of  vertically 
mounted  l^omponents. 


y.    Typical  circuit  aboard  edge  con- 
nector s/^tth^mating  receptacle. 


2.     A  bev&lei  edge  oji  an  edge  con* 
nector»  wliere  plug-in  takes 
place.   The  bevel  is  to  reduce 
abrasion  on  receptacle  and 
prevent  peel-back  of  pin  on 
board. 
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INSTRUCTOR  ACTIVITY 


D.1  splay  Slide  YXH  L6-S43 


STUDENT  ACTIVITY   ■  !5? 

o 


Display  Slide  YXtl  16-644 


Display  Slide  YXH  16- 


S45. 


2-4-66 


Post test  (Continued) 


Match  the  cla3s  of  ftre  in  the  right  Siand  column  with  type  of  fuel  in  the 
left-hand  column.  Vou  may  uf^e  th*>  letters  more  than  om:e. 


Class  A 
Class  B 
Class  C 
Class  D 


16. 

paper 

17. 

powdorud  aluminum 

18. 

rags 

19. 

motor  wirtng 

20. 

kerost^ue 

21. 

paint 

22, 

wood 

23. 

transformer 

24. 

powdered  magnesiutn 

25. 

gasoline 

Answer  the  following  queBtlous  in  the  blanks  providyd. 
26*    How  should  broken  f^lass  be  discarded? 


27*    Why  would  it  be  unsafe  to  leave  a  tool,  on  the  top  of  a  step  ladder? 


28.    Wliat  is  a  problem  wii-h  carrying  largo  boxes  up  or  down  stepsi 


29.    What  are  three  things  to  look  for  in  cherking  the  safety  of  a  laader? 


30.    What  is  a  rule  to  follow  when  determining  how  far  to  reach  out  when 
working  on  a  ladder? 


31.    now  is  it  determined  if  a  ladder  is  set  at  a  safe  angle? 
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OUTLINE  OF  INSTRUCTION 

aa.   An  edge  connector  mated  y^ith 
its  receptacle. 


bb.   Various  pin-type  connectors. 


cc.  A  typical  pin  connector  installed 
on  circuit  board. 


dd.  A  round  pin-type  board  connector 
Note  that  the  flattened,  punchec 
end  for  wire  hook-up  (on  the 
other  end  of  the  plug)  l^s  not 
visible  in  this  slide. 


INSTHUCTDR  ACTIVITY 
aa.   Display  slide  YXH  16- 


S46. 


bb.   Display  Slide  YXH  L6-347, 
NOTE:    Keying  techniq[ie 
to  mating  receptacles 


cc.    Display  Slide  VXH  L6- 


>48, 


dd.    Display  Slide  YXH  L6- 
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STUDENT  ACTIVITY 
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ANSWER  KEY  -  ACTIVITY  A:     YOUK  SAFETY  ATTITUDE 


Model  answers 

1.  A  person  witli  ^  good  safety  attitude  is  aware  of  dangers  and 
uses  care  before  acting. 

2.  A  sixth  sense  is  a  feeling  which  tells  us  to  observe  danger 
before  acting. 

3.  The  safety  conscious  person  follows  ruleSj  is  cf*lm>  alert, 
remembers  what  he/she  is  told  ^   and  is  serious  about  the  job. 

4.  The  accident  prone  worker  shows  traits  like  being  a  show-off, 
"hothead ed ,    lazy ,  careless ,  desobedient ,  forget f ul ,  bored 
with  work,  inattentive  or  '*complainer". 

5.  (individual  responses) 


ANSWER  KEY  -  LEARNING  ACITIVITY  B:     HAZARDS  IN  USING  TOOLS 
Part  1         1.     D  6.      B  Part  II 

(individual  responses) 


1. 

D 

6. 

B 

2. 

D 

7. 

C 

3. 

B 

8. 

A 

4. 

C 

9. 

D 

5. 

B 

10. 

C 

ANSWER  KEY  -  LEARNING  ACTIVITY  C;    PERSONAL  PROTECTIVE  EQUIPMENT 

Part  I         1.                   A  2.    A 

 C  X  c 

X       D    D 

-JL^    ^  X  E 

  F  X  F 

 G    G 

H    H 

^  X  1 
 J  _JL_ 

K  X  K 

  L    L 

™J1-.    M  X  M 

Part  U       1.    A  6.  D 

2.  D  7.  U 

3.  K  8.  A 

4.  !J  9.  C 

5.  A  10.  iJ 
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OUTLINE  OF  INSTRUCTION 

ee.   Board  connector  using  flat  pins 


(1)   The  discoloration  {silver 
sulphide)  Is  caused  by 
silver  migration  thirough 
the  gold  plating  on  top 
of  silver. 


(2)   Silver  under  gold  Is  for- 
bidden by  MIL-STO-2758. 


ff *   Fork-type  board  connector* 

1- 


(1)   Top  lllustralton  spring- 
tension  mating- 
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INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 



ee.   Display  Slide  YXH  L6-S50. 

NOTE:   The  discoloration  ^ 
on  pins.  ' 


ff.   Display  Slide  VXH  L6-;51. 


AfJSWER  KEY  -  LEARNING  ACTIVITY  E:    PREFERRED  SAFETY  PRACTICES 


Part  I 


1.  T 


2p    F  -  Flammable  liquids  should  be  stored  in  metal  containers* 

3.    F     Broken  glass  should  be  put  in  a  bag  or  box  before  throwing  it 
in  a  waste  container* 


4*    F  -  Dress  shoes  do  not  serve  as  safety  shoes  because  they  do 
not  have  steel  cogs  or  inner  soles, 

5.  T 

6.  F  -  A  box  is  not  a  safe  device  on  which  to  stand.     It  may  slip 

or  break* 

7.  T 

8.  T 

9.  F  -  Spreading  rails  indicate  that  the  rungs  may  be  loose* 


11.  F  -  The  bottom  of  the  ladder  should  be  1/4  the  distance  from  the 

base  to  the  point  where  the  ladder  is  supported* 

12.  T 

13.  F  "  Guards  should  never  be  removed  without  the  supervisor's  permission* 

14.  T 

15.  F  -  Wire  mesh  gloves  are  used  when  there  is  danger  of  cutting  the 

hand  or  fingers  with  a  iiharp  object* 

16.  F  -  A  knife  should  be  drawn  in  the  opposite  direction  of  the  body. 
17*  T 


18.  T 


19.    F  -  Gasoline  should  not  be  used  because  it  could  ignite^  causing 
nn  explosion. 


20.    F  -  IE  clothing  catCiieii  on  £lre>  it  would  be  best  to  smother  it 
with  a  blanket^  conL>  or  by  rolling  on  the  ground  or  floor* 


21*  T 
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OUTLINE  OF  INSTRUCTION 

(2)  Bottom  miistratlon  - 
mounting  configurations 
and  swaging  to  printed 
^    circuit  boards. 


(3)   Individual  contacts  can  be 
replaced,  but  the  swaging 
makes  the  job  difficult. 


gg.    Fork  connectors  installed  on  a 
printed  circuit  board. 


hh.    For  connectors  swaged  to  the 
circuit  board. 


11,   Bonding  of  a  single  heavy  com- 
ponent to  a  printed  circuit 
board  for  mechanical  strength 
and  shock  absorption. 
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INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY  . 


gg.   Display  Slide  YXH  L6-:;52. 


hh.   Display  Slide  YXH  L6-; 53. 


1i.   Display  Slide  YXH  L6-S 54. 

725 


ANSWER  KEY:     PRCTEST  -  POSTTEST 


1*    A.    Calmness^:    A  person  who  thinks  through  each  situation  in  a  calm 
sort  of  way  is  less  likely  to  become  injured  than  someone  who  is 
hurried  or  impatient. 

B.  Alertness:    The  alert  worker  sees  dangerous  conditions  and  acts 
accordingly* 

V 

C.  Remembers  instructions:    This  type  of  worker  remembers  safety 
precautions  after  being  told  the  first  time.    V/orkers  who  must 
learn  through  repeated  mistakes  are  expensive  to  the  company. 

D.  Serious  about  work:    The  workers  who  really  care  about  their  jobs 
are  less  likely  to  be  involved  in  accidents  than  careless  workers 
because  such  workers  tend  to  be  more  serious  about  practicing 
safety  regulations. 

2.  A.    Hotheaded:    Hotheaded  employees  will  act  on  impulse,  without 

thinking* 

^*    l^azy :    The  lazy  worker  will  not  go  through  the  extra  effort  of 
practicing  safety. 

C.  Forgetful :    This  type  of  worker  usually  forgets  safety  rules 
because  he/she  does  not  think  Ihey  are  important. 

D.  Complainer :    This  kind  of  person  is  always  dissatisfied  and  takes 
this  dissatisfaction  out  on  the  company,  including  disregard  for 
safety. 

3.  (This  will  vary,  depending  on  the  place  of  employment) 

4.  False  -  Personal  protective  equipment  does  not  eliminate  the  hazards 

but  serves  to  protect  the  worker  from  a  hazard  which  cannot 
be  easily  corrected;  i.e.,  dust,  gas,  glare^  etc. 

5.  False  -  About  12  percent  of  all  industrial  injuries  are  a  result  of  failing 

to  use  personal  protective  equipment. 

6.  True 

7.  False  -  Safety  goggles  protect  only  the  eyes*    Face  shields  protect  the 

entire  face* 

8.  False  "  B^iffled  oponings  are  meant  to  screen  gl^ire  or  hazardous 

particles . 

9.  False  -  The  Wise  Owl  Club  ^iccepts  as  members  people  who  saved  the  sight 

of  one  or  both  eyes  by  ufting  personal  eye  protection. 

10*  True 
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CmilHE  OF  IKSTRUCTIOH 

Determining  extent  and  type  of  damagt 

a.     Type  of  damage  I5  determined  by 
the  portions  of  the  assembly 
which  are  affected. 

(1)  Component  damage  only. 

(2)  Coating  damage 

(3)  Conductor  damage 

(4)  Basd}oard  damage 


INSTRUCTOR  ACTIVITY 


2,     Display  Slide  YXH  L6- 


S55, 


STUDENT  ACTIVITY 
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Answer  Key:    Pretest  -  Posttt^st  (Continued) 
32*    Jewelry  may  get  caught  in  the  m^ichinery*^ 

33*    Pinch  points  nre  spots  where  it  is  ensy  to  get  a  finger  or  hand  pinched 
or  caught*    Example;    areas  between  n  door  frame  and  a  crate. 

3A*    Loose  clothing  Piay  g<it  caught  in  the  machinery* 

35*    Another  person  might  not  realize  that  it  "is  unattended,  and  become 
injured  by  moving  parts* 

36*    Wrap  In  3.  blanket  or  coat>  or  roll  on  the  floor, 

37*    Oily  rags  should  be  placed  inn  self-closing  metal  containec 

38-    Extension  cords  promote  spnrk  hazards  as  well  as  being  a  tripping 
problem* 

39*    A  wooden  ladder, 

AO*    Work  on  a  rubber  mat-    Use  rubber  gloves  and  insulated  tools* 

Al-    Separate  the  victim  from  contact  with  electricity  by  using  an 
insulated  material- 

42-    An  eye  fountain  is  needed  to  v/ash  caustic  chemicals  from  the  eye* 
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OUTLINE  OF  INSTRUCTION 

b.     The  extent  of  damage  is  deter- 
mined by  the  nature  of  the 
damage  to  each  individual  porti<jn 
of  the  assembly* 


(I)  Coatings  may  be  peeled^ 
burned^  charred  or  dis- 
solved. . 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(2)   Conductors 'may  be  cracked, 
nicked^  delaminated  or 
missing* 


(3)  Baseboard  may  be  cracked, 
broken^  delaminated  or 
missing. 


3.     Evaluating  feasibility  of  repair. 


28 


3.     Ask  student  the 
answers  to  generate 
participation* 


2-4-71 
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OUTLINE  OF  INSTRUCTION 


47508-09P9 


Is  reliable  repair  posslble'VItt 
available  iiools  and  techniques? 


Can  board  be  salvaged  at  the 
expense  of  destroyed  components? 


Can  components  be  salvaged  when 
the  board  Is  not  repairable? 


Is  reliable -repair  possible  at 
a  higher  maintenance  level 
{Micro-Miniature  Repair  special  1 


4.    Choosing  appropriate  repair  techniques. 


730 
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INSTRUCTOR  ACTIVITY 


2-4-72 


STUDENT  ACTIVITY 


731 
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buTLIHT^F  INSTRUCTION 

a.    After  completely  evaluating  the 
repair  task  to  be  performed, 
establish  ?  step-by-step  repair 
procedure* 


b.     Choose  available  tools  and 
techniques  which  will  most 
reliably  complete  each  step 
of  the  procedure* 


Ji  InspectiofT  repaired  printed  circuit 
boardsjror  completeness  and  quality 
i)f  repair. 


li    Condition  oS  laminate. 


di     Inspect  laminate  material  for 
unrepaired  damage. 
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INSTRUCTOR  ACTIVITY 


0.     Oisplay  Slide  YXH  L6-S56. 


STUDENT  ACTIVITY 


^3 
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OUTLIKE  OF  INSTRUCTION 

b.     Inspect  laminate  repairs  for 
quality  and  relalblllty. 


2*     Condition  of  conductors 


.  A.     Inspect  conductors  for  unrepalrel 
damage. 


b*     Inspect  conductor  repairs  for 
quality  and  reliability. 


3»     Condition  of  Relets. 


a.     Inspect  Relets  for  unrepaired 
damage. 

73-1 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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OUTLIHE  OF  INSTRUCTION 

b.     Inspect  eyelets  for  repair 
quality  and  relaibllity* 


K.     Safety  precautions. 


1.  Uorkplece 


17R10-11P9 


a.     Never  perform  any  action  on  the 
workpiece  which  will  cause 
damage  or  degradation. 


b.    Handle  all  workpieces  as 
extrenely  fragile. 


INSTRUCTOR  ACTIVITY 


1.     Display  Slide  YXH  le- 


ss?. 


STUDENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 

Maintain  scmptilous  cleanliness 
at  all  times. 


2.  Tool 


a.     Clean  and  store  all  tools 
properly* 


tfhen  using  chenicals  bevi'are  of 
skin,  eye  and  Internal  contact 
and  avoid  excessive  inhalation 
of  fumes. 


c.  Use  eye  protection  when  using 
power  tools  and  when  there  Is 
a  chance  of  splashing  chemicals. 


73S  • 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY  2 
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OUTLINE  OF  INSTRUCTION 

Do  not  breathe  dust  particles 
from  cutting  and  grinding 
operations. 


e*    Avoid  aiiy  possibility  of  ignitir 
flammable  chemicals  or  materials 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Demonstration 


a.     Circuit  board  repair. 


740 


Instructor  should 
detnonstrate  the  prope 
techniques  and  use  of 
tools  while  showing 
the  student  how  to 
install  relets*  mke 
run  repairs*  pad  re- 
placement and  board 
laminate  repairs. 
Covered  during  the 
lesson. 


Observe  and  ask 
questions  If 
necessary* 
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/  

~V ^         OUTLIKE  OF  INSTRUCTION 
Ili.  APPLICATION 

Performance  Sheet  2-4-lP 


IV.  SUMMARY 

A.  Introduction 


1.     Nature  of  sunmary. 


2.     Purpose  of  summary. 


B.     Directions  to  students. 

ERIC 


INSTRUCTOR  ACTIVITY 


Supervise  each  student's  com- 
pletion of  Performance  sheet 
2*4*1P  emphasizing  safety* 


A.     Emphasize  importance  of  th^ 
summary  for  the  student. 


STUDENT  ACTIVITY 


SO 


Complete  2-4-lP*   Ask  ques- 
tions if  procedures  are 
not  clear* 


OUTLINE  OF  INSTRUCTION 
Z,  Notes 

C.     Recap  of  lesson  completed  during  demonstra 
tion. 


V 

V.     IKFORMftL  TEST 

There  is  no  informal  test  for  this  lesson  topic 
It  has  been  provided  for  through  the'  implement- 
ation of  Part  III,  "Application". 


VL  ASSIGNHEWT 

Read  and  study  2-4-lN  in  Student  Guide. 

714  ^  . 
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INSTRUCTOR  ACTIVITY' 


STUDENT  ACTIVITY 


C*     Emphasize  safety. 


Provide  students  with  the  home- 
work assignment. 


2-4-79 


Ask  questions  If 
material  Is  not 
clear.   Cteck  notes 
to  insure  accuracy 
and  completeness. 


fisk  questions  If  the 
assignmefit  Is  unclear. 
Complete  assignment. 
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HinatUre/HlcrMniniature  Electronic  Repair 
(2M)  Pr')gra.Ti  A-100-p034 

. Lesson  Topic  3.1: 
Soldering  to  Turret  Terminals 

Security  Classific  .ion:   UNCLASSIFIED  . 

Time  Allocation;   Classroom  -  2.25  Hours 
Laboratory  -  5. DO  Hours 

INSTRUCTIONAL  MATERIALS 


1 


3. 


4. 


Training  Equipmant  . 

a.     MERP/2H  Kit 

Traininfi  Aids 

a.  Slides 

(1)   YXH  L-8-S1  through 
YXH  L-8-S35 

Training  Aids  Equiimient 

a.  Projector,  Slide 

b.  Screen,  Projection,  Standard 
Text 

a.     Student's  Guide 


er|c 


3088-89P1 


1% 


FLEET  TRAINING  CENTER 
NAVAL  STATION 
NORFOLK,  VIRGINIA  23511 

5..  References 

a.  MIL-STD-454D 

b.  MIL-S-45743C  ' 
^  ■  c,     NHB-53D04  (3A) 

.     TERMINAL  OBJECTIVES: 

Supported  entirely  by  this. lesson  topic:  NONE 

Supported  partially  by  this  lesson  topic: 

3,D   CONNECT  wires  to  turret  terminals,  hook 
and  pierced  tab  terminals,  biforcated 
terminals  and  connector  pins  using  the 
proper  tpols  and  soldering  techniques 
following  the  procedures  and  to  the 
standards  outlined  in  MIL  STt;-454D, 
HIL-S-45743C  and  NHB  4300. 

,   ENABLING  OBJECTIVES 

Vihen  the  studsn  completes  this  lesson  topic,  he 
rt111  be  able  to: 

3.1.1       PREPARE  turret  terminals  for  soldering 
by  cleaning  ?nd  tinning  following  pro- 
cedures and  to  the  standards  outlined 
in  MIL-S-457-43C, 


3-1-1 

/ 
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3.1.2  PREPARE  wires  for  soldering  by 
stripping*  tinning,  ar^  bending 
following  the  procedures  and  to 
the  standards  outlined  in 
HIL-S-45743C. 

3.1.3  i    CONNECT  prepared  v'ires  to  turret 

terminals  using  the  proper  tools 
and  soldering  techniques  follow- 
ing the  procedures  to  the 
standards  outlined  in  MIL-STD- 
4540,  Ha-S-45743C  and  NIB  5300. 4{3A). 

CRITERION  TESt 

The  student  will  be  required  to  perform  a 
(.rinimum  of  two  single  and  one  double  entry 
turret  terminal  connections  using  the  solder- 
ing techniques  as  jsutlined  In  Performance 
Sheet  3-1-1 P  and  to  the  standards  in 
MIL-STD-454D  and  MIL-S45743C. 

HOMEWORK 
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OUTLINE  OF  INSTRUCTION 


I.  INTRODUCTION 
A.  Contact 


ERIC 


2534- 35P1 


INSTRUCTOR  ACTIVITY 


A.     Introduce  self  and  topic. 
Provide  for  students 
needr. 


1 .  Huster 


2.  Comfort 


3.     Visibility  and 
seating. 


3-1-3 


STUDENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 
B.  Readiness 
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rj  ^/^"    2  53^  *"  35P 1 


irfSTRliCTOR  ACTIVITY 


SrJDEHT  ACTIVITY 


B.     Explain  value  of  subject 
matter^  pointing  out 
where  appropriate^  its 
relationship  to  the 
following: 


l:    Accomplishanent  of 
daily  tasks  aboard' 
ship. 


2.     The  necessity  of 
the  skills  and 
techniques  in  repair 
of  printed  circuit 
boards. 


3-1-4 


Personal  applica- 
tions of  the 
knowledge  and  skills. 
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OUTLINE  OF  INSTRUCTION 

INSTRUCTOR  ACTIVITY 

Seek  to  motivate.  Tell 
a  good  tie-in  story  if 
possible. 

STUDENT  ACTIVITY 

C.  Effect 

C.     When  following  a  subject 
matter  topic,  do  the 
following: 

1-     Explain  relation- 
ship of  this  lesson 
to  previous  lesson(s) 

2.     Cocmiend  students  for 
mastery  of  skills 
in  previous  lesson{s) 

* 
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OUTLINE  OF  INSTRUCTION 

INSTRUCTOR  ACTIVITY 

.    STUDENT  ACTIVITY 

D.  Overview 

* 

0.     Overview  lesson  by: 

** 

Stating  learning 
objectives  as  con* 
tained  on  cover 
pages  to  this  topic. 

Stating  procedures 
to  be  followed 
during  the  lesson. 

a. 

Taking  notes. 

* 

Asking  questions- 

755                      ^  ' 

% 
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IK    PRESENTATION  * 

^      A*     Types*  sizes*  and  usage  of  turret 
terminals.  ^ 


1.     Coinmon  types  and  sizes. 


4 
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INSTRUCTOR  ACTIVITY 

 T  

c.     Use  of  criterion  test 


\ 


\ 


3.     Ir^^ite  questions 

concferning  objectives 
and  procedures* 


Display  slide  YXH  L8-2 


STUDENT  ACTIVITY 


3.  *  Ask  questions 
concerning 
objectives 
J    or  procedures 
if  in  doubt* 


Take  notes  ask 
questions* 


r' 
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OUTLINE  OF  INSTRUCTION 


a.  Types 


(1)  Single  section. 


(2)   Multiple  section. 


(3)  Those  designed  to  pro- 
trude from  one  side  of 
the  mounting  surface  only. 


(4)   Those  designed  to  pro- 
trude from  both  sides  of 
the  mounting  surface 
{feed-through  types). 


INSTRUCTOR  ACTIVITY 


) 


a.     Explain  differences 


STUDENT  ACTIVITY 


-c: 
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OUTLINE  OF  INSTRUCTION 


Sizes 


XI). - iMxtet  termirials^are  used 
in  many  sizes 


(2)  The  terminal  size  and 
conductor  size  should 
correspond* 


(3)   The  procedure  of  placing 
a  large  component  or 
conductor  on  a  small 
turret  terminal  creates 
undesirable  stresses  on 
the  terminal  which  may 
lead  to  unrelicibility  of 
the  assembly. 


INSTRUCTOR  ACTIVITY 


STiiDENT  ACTIVITY 


3-1-9 
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FOREWORD 


The  Educational  .Resources   Information  Center  on  Adult,  Career, 
and  Vocational  Education    (ERIC/ACVE)    is  one   of  sixteen  clearing- 
houses  in   a  nat  ion  wide  i  nf  ormat  i  on  system  that  is   funded  by  the 
National   Institute  of  Education,'   One   of   the   functions  of  ^he 
Clearinghouse  is  to  interpret   the  literature   that  is  entered  in 
to  the  ERIC  data  base.     This  paper  shouldbe  of  particular 
interest   to  researchers,   practitioners,  and  graduate  students 
who  are  seeking  a  broad  overview  of  the  field. 

The  profession   is   indebted  to  Charles   R,    Doty,   Henry  E.  Tornell, 
and  Willi  am  Wenzel  for  their  scholars;?ip   in  ^  the  preparation  of 
this  paper.      Recognition  also  is  due  Terry  J,   Puckett,  Mu??kingum 
Area  Technical  College;     Max  E,   Jobe,   East  Texas  State  University; 
an d  Dewey  Adams ,  The  National  Center  for  Re search  in  Vocational 
Educa t  ion ,   for  their  critical  review  of  the  manuscript  prior  to  ' 
its   final   revision  and  publication.     Robe  rt  D ,   Bhaerman ,  Assistant 
Director  for  Career  Education  at   the  ERIC  Clearinghouse  on  Adult , 
Career,  and  Vocational  Edu ca t ion ,  coordinated  the  publication's 
deve lopme  n  t , 


Robert  E ,  Taylor 
Executive  Director 
The  National  Center 
for  Res£  arch  i  n 
Voca  t  iona 1  Edu  cation 
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OUTLINE  OP  INSTRUCTION 


ERIC 


2.  Uses 


a.     Turret  terminal  $  are  used  for 
providing  Interfacial  connec- 
tions on  printed  circuit 
boards.  — 


As  terminal  points  for  point- 
to-point  wiring* 


c.     For  mounting  components* 


d*     As  tie  points  for  inter- 
connecting wiring* 


7c:i 
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INSTRUCTOR  ACTIVITY 

STUDENT  ACTIVITY  o 

* 

♦ 

♦ 

n. 
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OUTLINE  OF  INSTRUCTION 


B*     Preparing  a  Turret  Terminal  for  Soldering 


1  *  Cleaning 


a*    Terminals  must  be  cleaned 
prior  to  attaching  leads  or 
conductors.   Cleaning  may  be 
done  by: 


(1)   Adding,  then  removing  new 
solder  from  the  tinned 
surface,  thus  removing 
oxides. 


ERLC 
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V 


INSTRUCTOR  ACTIVITY 
B.     Disple^y  slide  YXH  L8-S3 


STUDENT  ACTIVITY 


... 


RESEARCH  PROCEDURES  AND  PRACTICES 

JobselectionPatterns  * 
Military  Research  '^^ 
Research  Priorities 
Research  Matrix 

SUMMARY  S3 
Findings  of  the  Review 
Research  Priorities 

SOME  ADDITIONAL  RESOURCES 

REFERENCES  . 


ix 
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OUTLINE  OF  INSTRUCTION 


(2)  On  new*  relatively  clean 
terminals*  the  use  of 
solvent  is  often  sufficient 
-If  not »  the^above  method 
should  be  used. 


43)— 0]d^used»-ver7  d4pty,^or-^ 
highly  oxidized  terminals' 
may  require  repeated  soldei^ 
coating/ removal  steps 
*     and/or  alirasion  techniques 
to  properly  prepare  them 
for  soldering. 


b.     If  terminals  imist  be  handled 
after  cleajning  operations^  a 
recleaning  with  solvent  is 
necessary  to  remove  the  oils 
and  salts  deposited  from 
contact  with  the  skin. 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


o 


The  research  reported  pertains  to  technical  education  in  the 
broadest  sense*     That  is*  it  is  not  confined  to  engineering 
technicians  but  also  includes  health,  business,  agriculture,  and 
so  forth,  when  appropriate* 

Five  basic  criteria  were  used  for  the  selection  of  the  studies ; 

The  study  pertains  to  technical  education  or  contains 
crucial  information  for  the  technical  educator. 

The  f indi ngs  appear  to  have  national  significance. 

The  methodology  was   judged  appropriate  and  thorough. 

The  report s  are  avai lab le  through  microfiche ,   microf i Im , 
or  hard  copy . 

The  studies  cited  appear  representative  in  a  particular 
area. 

Using  these  critjeria,  studies  were  identified  using  the  following 
major  EEIC  descriptors ; 


1* 
3* 
5. 


Accreditation 
Administrative  stc*f f ing 
needs 

Advisory  committees 
Articulation 
, Attrition 

Barriers  to  enrollment 
Bibliographies ■ 
Career  choices 
Characteristics 
Computer  instruction 
Cooperative  educati on 
Cost  benefit 
Cost  effectiveness 
Credit   for  experience 
Credentiali  ng 
Curriculum  change 
Curriculum  guides 
Decision  system 
Enrollment 
Evaluation 
Feasibility  study 
Fol low-up 
Handic  apped 
History 

Humanities  curricula 


Individualised  instruction 

Instructor  staffing  needs 

Prediction 

Job  prospects 

Job  satisfaction 

Job  selection  patterns 

Licens  ing 

Manpower  supply 

Math 

Methodology  for  needs 
determination 

Mobili  ty 

Needs  survey 

Occupational  competency 
examination 

Perceptions  toward  technical 
education 

Performance  based  instruc- 
tion 

Personnel  problems 
Eeadi  ng 

Research  priorities 
Residential  centers 
Retired  technicians 
Review  and  synthesis 
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OUTLINE  Ot:  IHSTRUCTION 
Tinning.  ' 


a.     Terminals  must  be  tinned  prior 
to  soldering*    This  enhances 
*  -   the  flow  of  ^solder  and  aids  In 
the  formation  of  a  reliable 
intermetallic  bond. 


b*     The  solder  coating/removal  steps 
Involved  In  the  cleaning 'pro- 
cess provide  a  good  tinned  sur- 
face* 


c*'    For  tinning  a  new  terminal,  the 
applicatton  of  flux  and  fresh 
solder  with  the  proper  heating 
to  cause  the  solder  to  wet 
thoroughly  is  required* 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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Science  and  technology   are  not  widely  understood  by 
the  general  publi c  because  they  seem  remote  from 
people's  everyda^^  lives.  If  we  search  for  new  ways 
of  involving  citizens  ac  they  are  affected  by  technical 
programs*  We  may  find  better  ways  to  enlarge  public 
understanding  of  science  and  technology.      (p.  1} 


The  envi ronmen t  in  whi ch  techn ical  edu cation  exists  is  global; 
industrial  nations  are   relying  mo  re  and  more  upon  technicians. 
However ,  wor Id-wi de  and  na t ion al   reports  indicate  that  there 
are  not  enough  technicians  to  meet  the  demand  and  that  often 
there  is  a  mismatch  between  available  technicians  and  demand . 
Be  fore  the  review  of  research  can  be  considered,  therefore, 
the  Jberm  "technician"  must  be  defined. 

The  mos t  .  appropri  ate  way  to  de  f in  e  technical  education  is,  firstr 
to  cite  an  industrial  definition  of  a  technician  and  then  to 
see  how  educators  have  cons tructe  d  curricula  to  produce  thi  s 
type  of  worker*     It  should  be  noted  that  graduates  of  certificate 
and  two-year  technology  programs  are  generally  designated 
"technicians"  whilo  graduates  of  comprehensive   four  year  colleges* 
are  designated   "technologists."    it  is  also  appropriate  to 
show  the  spe  ct rum  of  education  wi  thin  whi  ch  a  pers  on  become  s 
a  techni  cian  * 

In  1975,   the  General  Electric  Company  published  a  booklet  called 
"What's  It  Like  to  be  a  Technician?"     The  booklet,   produced  for 
s tude nts  and  the  public ,   included  the   following  statement) 


There  is- no  generally  acc epted  definition  of  the 
t  erm  "technician "  that  covers  all  phases  of  work  * 
The  terminology  varies   from  occupation  to  occupation, 
employer  to  employer,   and  even  job  to  job.  Yet/ 
there  are  many  things  common  ^to  all  technicians* 

They  all  play  essentially  a  supporting  role,  often 
requiring  close  work  with  scientists,   engineers  and  other 
professional  personnel* 

Technicians  are  doers*     They  are.*. among  the  prime 
movers  in  converting  ideas  into  accomplishments* 


On  the  other  hand,   the  Engineers  Council  for  Professional 
De ve lopment   (ECPD),   in  explaining  its  concept  of  work  and 
preparation  of  engineering  team  members,  described  five 
principal  types  of  technical  members,  namely,  craftsworkers, 
techni  cian s ,   technologists,  enginee  rs ,   and  scientists.  The 
ECPD  descriptions  of  the  technician  and  engineering  technologist 
were  as  follows: 
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OUTLINE  OF  INSTRUaiON 

Preparing  Wire  for  Soldering  to  Turret 
Terminals 


1*     Tools  used 


a*     Mechanical  and  thermal  wire  ^ 
strippers 


b*     Soldering  iron 


c*     Antiwicking  tools  {tweezers* 
"Little  Joes") 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


a  growing  number  of  technical  educators  are  communicating 
with  each  other . 

»     t^i  1  itary- sponsored  re  sea  rch  is  more  sophi  sti  cated  and 
thorough  than  research  sponsored  by  other  agencies. 

•  Accreditation  will  become  more  important  in  the  future 
because  of  competition  from  nonpublic  educational 
agencies  and  businesses i   limited  enrollment  of  students  f 
competition  between . communi  ty  colleges  and  four*  year 
institutions /  and  accountability . 

•  The  needs  of  administrators  of  technical  programs 
have  barely  been  considered.     The  National  Center  for 
Research  in  Vocational  Education  has  5^s t  begun  its 
staff  project.   Personnel  Development  for  Local 
Administrators . 

•  The  subject  of  advisory  committees  has  been  neglected 
in  recent  years  by  researchers . 

•  Articulation  of  educa tional/ technical  programs  i s  one 
of  the  most  critical  problems.     Many  states  have  both 
a  state  Department  of  Education  and  a  state  Department 
of  Higher  Education  along  with  other  separate 
administrative  bodies .     In  many  instances ,  articulation 
has  broken  down  between  agencies  due  to  political 
situations . 

•  Attrition  is  another  program.     The  movement  throughout  the 
country  for  increased  accountability  and  evaluation  of 
programs  ensures  that  problems  associated  with  these  areas 
will  need  to  be  addressed. 

•  Studies  on  barriers  to  enrollment  are  just  starting. 
Although  it  is  expected  that  studies  concerning  special 
populations  will  be  conducted  in  the  future,   it  should 
be  noted  that  no  studies  were  readily  available  on  such 
physical  barriers  to  participation  in  training. 

•  There  are  'few  research  studies  on  career  choices ,  women 
in  technical  educati on ,   and  credit  for  experience .  There 
are  descriptions  of  programs  and  expressions  of  opinion 
but  little  research.     However ,   there  are  several  studies 
on  student  characteristics  which  might  be  profitable  to 
examine .     The  research  in  these  areas  is   fragmentary  and 
would  lend  itself  to  a  major  study  which  would 
consolidate  and  build  upon  all  existing  information. 

•  The  ude  of  computers  and  computer  instruction  paralleling 
the  rapid  expansion  of  computers  in  industry  has  not  been 
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OUTLINE  OF  INSTRUCTION 

d.  Vise 

e.  Round  nose  pliers 

f.  ^tylon  rod 

g.  Flush-cutting  pliers 

h.  Soldering  iron  holder  ' 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY> 


774 
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in  teaching  and  curricula  occurred  as  a  result  of  the 
follow*up  studies . 

0     The  possible  need  for  humanities  curricula  within  a 
technical  education  program  should  be  studied. 

P     Individualized  instruction  seems  to  have  received  some 
attention,   but  it  merits  aore*     The  requ iremen t  in  some 
states  to  have  individual  prescriptions  (educational 
objectives)   for  each  student  may  affect  this  area. 

#  The  prcblem  of  adequate  manpower  data  for  decision 
making  has  been  addressed  by  the  creation  of  the  National 
Occupational  Information  Coordinating  Committee  (NOICC) 
and  the  Statt  Occupational  Information  Coordinating 
Committees    (SOICCs).     The  questions  that  arise  are. 

Will   these   committees  be  able  to  coordinate  the  data 

from  the  numerous  federal,   state,   and  local  agencies? 

Will   federal,   state,  and  local  agencies  use  the  data 
gene  rated  for  decis  ion -making? 

#  The  problem  of  worker  cittitudes  toward  mobility  and 
jobless  benefits  needs  f\irther  research*     The  majority 
of  technical  graduates  romain  in  the  local  area.  The 
large  numbers  of  studies  on  different  populations* 
attitudes  toward  all  types  of  situations  need     to  be 
viewed  critical\y*     Why  are  these   studies  done?  What 
purposes  do  they  serve?     What  problems  are  solved  due  to 
these  studies?     Are  these  studies  done  so  educators  can 
compliment  themselves? 

#  Since  the  early  1960s  when  the  precise  writing  of 
educational  objectives  specifying  expected  student 
behaviors  was  emphasized ,   educators  have  be  en  encouraged 
to  write  philosophies,  goals,   and  educational  objectives* 
yet  Maney    (1972)    found  that  PBBS    (Performance  Based 
Budgeting  Sy s tern)   could  not  be  implemented  in  a  selected 
school  because  of  inadequately  specified  goals  and 

ob j e cti ve s  *     Many  ques ti ons  need  to  be  answered  concerning 
the  ability  of  educators  to  write  philosophy,   goals,  and 
educational  objectives  and  the  willingness  and  ability  of 
educators  and  business  manageri  to  implement  PBBS  . 

0     The   "back  to  basics"  movement  probably  will  result  in  many 
s tudie s  in  reading  and  math  for  technical  students.  Many 
remedial  programs  have  beers   implemented  but  may  not 
have  been  studied  systematically  to  determine  what  effects* 
if  any,   they  have  had. 

«     Other  states  might  follow  the  example  of  North  Carolina 
and  Wisconsin  and  systematically  determine  research 
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OUUINE  OF  INSTRUCTION 
2.  Stripping 


a.     The  wire  is  stripped  CAREFULLY, 
/J  using  either  an  approved  style 

of  mechanical  wire  stripper  or 
the*thennal  strippers*- 
(chemical  stripper  for  varnish) 


b.     Nonapproved  wire  strippers. 
Even  though  this  stripper  is 
adjustable,  it  is  not  pre- 
cision enough  to  prevent 
damage  to  the  wire*   Also,  if 
the  wire  is  pulled  through  the 
blades  at  an  angle,  scraping 
or  scratching  af  the  wire 
surface  will  octur* 
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PROGRAM  ADMINISTRATION: 
PLANNING,  MANAGEMENT,  EVALUATION 


Research  in  the  area  of  program  administration  of  technical 
education  included  a  wide  array  of  studies  dealing  with  various 
aspect s  of  planning/  management ,   and  evaluation*     The  studies 
reviewed  below  specifically  included  those  dealing  with 
articulation/  accreditation/  decision  systems /  manpower  suppl y / 
perceptions  toward  technical  education*   evaluation*  self- 
study,   and  cost  benefit/effectiveness  research*     This  section 
also  includes  a  report  of  a  feasibility  study ,   the  start-up 
con  cept  *   and  a  brief  look  at  advisory  commit  tees  * 


ARTICULATION 


Bender   (1973)   discussed  the  separation  which  exists  between 
vo  cat  ion a 1 ,   technical /  and  academi  c  education  and  between 
secondary  and  post secondary  institutions^     He  suggested  that 
mistrust  among  educators  must  be  eliminated/   and  greater 
articulation  between  levels'  and  subject  areas  must  be 
established^     Bender  reviewed  the  evolution  of  this  separation 
and  reported  the  findings  of  two  national  surveys  of  chief 
officers  of  vocational  education  and  junior  community  college  s . 
In  summarizing  the  two  studiesf  he  stated  that 


.*.the  picture  is   clear.     Separation  still  exists 
with  the  Jiature  and  degree  of  difficulty  in 
articulation  directly  related  to  the  relationships 
of  the  agencies  involved*     where  vocat'ional  ^nd 
technical  education  and  post secondary  institutions 
such  as  the  community  colleges  are  under  the  same 
organisational  structure f   the  likelihood  is  greater 
that  articulation  is  being  fostered  from  the  state 
through  the  local  and  institutional  levels.  State 
organizational  structure  has  a  significant  impact 
on  the  articulation  of  secondary  and  post  secondary 
education,    (p.  28) 


Bushnell    (1978)    directed  the  American  Association  of  Community 
and  Junior  Colleges  and  American  Vocational  Association  (ava) 
Joint  Study  on  articulating  post secondary  occupational  education  . 
The  four  broad  objectives  were    ( 1 )   to  identi  f y  procedures  and 
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c.     Other  types  such  as  the  com- 
bination "wire  stripper,  crimpei  » 
and  bolt  cutters'^  are  also 
nonapprovfed* 


d.     Mechanical  strippers  of  the 
nonadjustable,  factory  %et  - 
type  should  be  used  vihen 
thermal  strippers  are  not 
available.  . 


Approved  type  of  mechanical 
wire  strippers  to  be  used* 
These  strippers  have  the  non- 
adjustable*  factory  set 
prevision  blades  to  provide 
reliable  stripping  without 
datnage  when  used  with  CARE. 
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the  practictis  given  high  ranking  in  value  were  not  necessarily 
used  by  the  responding  institutions*     In  addition*  the 
occupational  education  administrators  viewed  articulation  of 
occupational  education  on  the  local   level  as  primarily  the 
responsibility  of  local  leaderships 

Keeling    (19  73)   examined  whether  the  organizational  design  of  the 
health  occupation  program  in  junior  community  colleges  was 
re  la ted  to  the  opinions  of  health  occupati  ons  personnel 
toward  articulation .     Based  on  a  survey  of  ninety- eight 
insti  tut ions  in  nine  states.  Keeling  found  three  organizational 
patterns:     all  health  programs  combined  in  one  department*  each 
health  program  operating  separately*   and  nursing  split  from 
programs  of  other  health  occupations.     A  stratified  sample  of 
twenty-height  colleges  from  the  original  ninety-height  was 
selected  for  an  indepth  survey  of  opinions  toward  articulation. 
The  persons  under  the  separate  organizational  structure 
indicated  more  agreement  with  articulation  than  those  in  other 
systems  *     Therefore  *   organi  zation  did  appear  to  affect  personnel 
opinions  toward  articulation. 

Roy  *  s  s  tudy   (1972)   of  articulation  of  occupational  programs 
from  the  North  Carolina  public  school  systems  through  the 
communi  ty  college  sys  tem  included  a  survey  int ervi  ew  of  2  00 
element  a ry  school  s  tuden ts ,  925  secondary  school  s  tudent s /  and 
12  5  randomly  selected  teaching  and  guidance  personnel  of  both 
systems .     He   found  some  elements  of  articulation  in  the 
business  education  area ;   however ,   little  or  no  articulation 
among  other  curricula  was  evident .     He  concluded  -  that  until  some 
means  of  removing  the  barriers  betveen  departments  of  education 
is  implemented ,   the  organi  zational  structure  will  further 
hinder  articulation  * 

Articul ation  has  received  little  attention  from  researchers  *  The 
research  published  merely  emphasizes    (1)   that  separation  exists 
among  levels  of  insti tuti ons  and  associations  and   (2 )   that  the 
AVA  and  AACJC  have  realized  this  situation  and  have  made  one 
attempt  to  reduce  separati  on.      Unti 1  s  tate  organi  zational 
structures  are  designed  to  eliminate  separatism  among 
institute ons,   articulation  will  continue  to  be  hindered. 


ACCREDITATION 

Ward    (1970)   conducted  the  first  national  comprehensive  study  of 
accreditation.     The  study  was   initiated  because  oi  the  burden 
placed  upon  accrediting  agencies  to  evaluate  occupational 
e ducat i  on  and  because  of  the  relative  experience  of  many  of  these 
agencies  in  the  area  of  occupational  education .     The  s tudy 
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f*     These  strippers  should  be 

inspected  frequently  to  ensure 
that  the  blades  are  sharp  and 
have  not  becom  misaligned. 


Mechanical  strippers  should 
not  be  used  on  wire  sized 
AWG-22  or  smaller.  The 
mechanical  advantage  of  the 
stripper  is  such  that  the 
smaller  sizes. mentioned  may 
be  stretched  by  the  pulling 
action  as  the  Insulation  is 
removed* 


rl  ■■ 

h.     Any  damage  to/the  wire  caused 
by  stripping/is  grounds  for 
rejection*  /The  damaged  area 
shall  be  removed  and  the  wire 
restrippedy   (cuts,  scrapes, 
nicks  or  "pirdcaging") 
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STRESS  why  strippers 
should  not  be  used  or 
wire  size  AW6-22. 
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in  self-study". 


Mel linger   <197  2)   sought  to  identify  areas  of  concern  in 
technical  institute  accreditation .     To  do  thip ,  he  analyzed 
sixty -nine  reports   containing  1,631  comments  of  accreditation 
evaluation  teams  of  two  regional  and  four  specialized 
agencies  *     A  mailed  survey  of  nine ty- three  technical  ins  titu te 
officials  in  the  region  also  was  conducted*  ^  The  report  analysis 
showed  several  common  weaknesses  f  e.g.,   inadequate  library 
holdings f  physical   facilities,   excess ive  teaching  loads /  and 
lack  of  formal  policies  and  procedures .     The  survey  revealed 
that  institutional  officials  believed  the  accrediting  agencies 
did  not  fully  understand  the  philosophy /  purposes /  and 
operational  characteristics  of  the  institutes*     The  findings  were 
consistent  with  Ward's  study   (1970) . 

Messersmith  and  Medsker   (1969)   conducted  a  study  of  accreditation 
problems  concerning  technical  curricula  in  community  colleges  * 
Three  questions  were  addressed i      (1)   To  what  extent  are 
specialized  agencies  now  approving  curricula  in  two-year  colleges? 

(2)  Is  there  evidence  that  specialized  accreditation  either 
inhibits  or  promotes  the  development  of  occupational  programs? 

(3)  Does  the  specialized  agency  have  concerns   related  to 
standards  and  the  level  of  training  given  by  institutions? 

Forty- three  community  colleges  in  eighteen  states  were  surveyed/ 
plus  five  professional  associations   found  to  be  most  active  in 
two-year  college  programs .     Analyses  were  made  on  315  returns . 
When  compared  to  earlier  studies,   the  data  showed  that 
specialized  accreditation  in  two-year  colleges  had  declined* 
The  institutions  also  felt  that  neither  accreditation  per  se 
nor  the  accrediting  agency  was  of  much  value  to  new  programs . 
They  felt  that  while  an  accredited  program  attracts  better 
students /   accredited  status  is  of  little  value  in  placing 
graduates .     It  was  suggested  accrediting  "agencies  reevaluate  the 
assistance  they  are  giving*     The  following  questions  for 
further  research  were  presented:     What  are  the  potential  points 
of  tension  in  the  accrediting  process?     what  is  the  existing 
state  of  tension  among  parties  involved  in  accrediting?  Is 
it  possible  to  discontinue  mandatory  accreditation  for  purposes 
of  program  approval? 

The  state-of-the-art  of  accreditation  of  occupational  programs / 
as  revealed  by  these  studies*   reflects  inadequacy  and  even 
conflict  regarding  the  status  of  occupational  education  in 
higher  education .     However ,   since  these  studies  are  dated*  they 
may  not  re  fleet  present   conditions  * 
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1*    Thermal  wire  stripper*  This 
.  Is  a  bench  model  for  produc- 
tion line  work*    there  are 
many  other'  types  of  thermal 
Strippers,  but  all  work  Is  by 
the  same  melting  action  to 
remove  the  Insulation. 


j*     Thermal  strippers  should  be 
used  f^enever  possible  as  the 
chance  for  wire  damage  Is 
minimized* 


k*     Wire  Is  Inserted  Into  the 

jaws  of  the  thermal  strippers. 
Some  models  have  an  adjustable 
stop  to  provide  a  repetitive 
strip  length,  and  some  have 
an  adjustment  for  depth  of  jaw 
cut* 
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what  is   tha  real  basis   for  decisions?  poli,tical 
considerations?     individual  egos?  organizational 
imagery?     real  or  imagined  needs?     relevant  data^ 
or  some  combination  of  these?     what  is  the  real 
basis   for  decisions  in  educational  institutions? 
Research  indicates  that  the  quality  of  the 
decision  is  directly  related  to  the  amount  of 
information  used  in  making  that  decision. 

While  there  is  no  doubt  that  the  good  judgment  of  the 
decision  maker  is  essential f   that  good  judgment  can 
be   supplemented  by  relevant f   accurate  and  time ly 
information.     This   study  is  an  attempt  to  develop 
the  blueprint  for  an  information  needs  assessment 
for  occupational  education  for  California  community 
colleges .    (p.  1) 

Using  the  Delphi  technique,   she  identified  111  persons  (eighty- 
eight  men  and  twenty- three  women)   as  management  team  members  for 
occupational  education  in  eight  community  colleges  representative 
of  all  the  California    state  *  s c olleges *     Data  was  collected  on 
eight  decision  areas  f   including  program  goals ,  advisory 
committees ,   program  planning ,   and  operational  budgets .     A  total 
of  193  information  factors  were  generated  concerning  these 
areas.     The  statistical  analysis  indicated  a  significantly 
high  relationship  between " institutions  and  their  manage men t 
teams  *   perceived  importance  of  information  factors  needed 
for  effective  planning  in  occupati  onal  education  *  The 
ranking  given  by  the  teams  indicated  that  information 
factors  relating  to  commitment  and  attitudes  were  most  important. 
In  rank  order  they  were  as  follows: 

•  Commi  tment  of  board  and  top  adminis  trators  to 
occupational  education 

•  Knowledge  of  anticipated  technological  and  industrial 
j ob  requirements 

«     Facilities  and  equipment  requi red  and  avai lable  to 
meet  ob j  ectives 

•  Community  needs""current  and  anticipated 

•  dumber  and  qualifications  for   faculty  members  to 
accomplish  objectives 

%     Input  from  current  and  former  students,    (p*  10) 

Bowers  succeeded  in  developing  a  blueprint  for  an  information 
needs  system*     A  major  point  of  her  study  was  that,   in  order  to 
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1.     In  operation,  the  jaws  are 
closed  GENTLY  on  the  wire  and 
power  is  applied*    The  wire 
is  then  turned  approximately 
90  degre*  when  the  melting 
action  becomes  visually 
apparent* 


1 


m.  -  When  the  jaws  have  melted 

through  the  Insulation  creat- . 
ing  a  cut  completely  around 
the  circumference  of  the  wire, 
the  jaws  are  opened  and  the 
wire  removed*    Note  that,  the 
action  desired  1s  to  MELT 
through  the  insulation,  NOT 
burn  thr(High*    Burning  will 
/  damage  the  insulation  and 
cause  rejection  of  the  wire* 
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MANPOWER  SUPPLY 


It  should  be  noted  that  the  Vocational  Education  Amendments  of 
1976  [p.L.   94-482,   Section  161    (b)]    mandated  the  establishment 
of  a  National  Occupational' Information  Coordinating  Committee 
(HO ICC)    and  State  Occupational  information  Coordinating 
Committees   (SOICCs) .     The  SOICCs  were  required  to  be  in 
exi stence  by  October  1  *   1977.     NO ICC  was  established  to 
coordinate  all  the  job  information  banks  operated  by  the 
Department  of  Labor  to  create  a  system  of  uniform  programs / 
occupational  information ,   and  employment  data  using  s tandardized 
definitions  and  des.cr  iptor  s .     In  add  i  tion  to  the  requirements  for 
coordination  of  labor  market  information ,   the  Ninety- fourth 
Congress  addressed  the  need  for  better  planning  and  accountability 
data  by  mandating  a  national  Vocational  Education  Data  System 
(VEDS)    to  be  developed  and  ope  rated  by  the  National  Center 
for  Education  Stati  s ti  cs . 

Occupations  in  Demand  is  a  relatively  new  publication  of  the 
Department  of  Labor .     The  content  of  this  publication  is 
based  on  a  monthly  survey  of2,400  job  service  offices  dispersed 
na tional ly .     The  format  contains  a  list  of  the  number  of 
openings  available  f  average  beginning  pay ,  and  cities  where 
demand  is  greatest.     The  newsletter  includes  a  description  of 
jobs  requiring  a  trade  or  technical   skill/   those  requiring  a 
college  degree  f   and  those  needing  a  high  school  diploma  or  less . 
Statistical  data  relevant  to  technical  education   (and  other 
education)   on  a  national  basis  are  available   from  the  National 
Center  for  Education  Statistics  in  two  publications  *  The 
Condition  of  Education    {1976  edition)   by  Golladay  and 
Digest  of  Education  Stati  sties    (1975  edition)   by  Grant  et  al* 
Th^se  reports  have  indicated  increasing  growth  for  professional, 
technical  *   and  clerical  workers .     Other  occupational  areas / 
e.g.,   farm  occupations ,  have  been  projected  as   "status  quo" 
or  decreasing. 

Rhine  and  Creamer    (1969)   of  the  National  Industrial  Conference 
Board  produced  a  well  documented  publication  called  The  Te chnic^il 
Manpowe  r  Shortage :     How  Acute?     Persons  researching  manpower 
shp^ttld  examine  thi  s  document  as  a  re  fe  rence  point .     In  response 
to  the  criti  caX  shortage  of  trained  te  chnicians  in  tht^  late 
1960s*   Rhine  also  produced  Technician  Education — Who  Needs  It? 
(1969).    The  result  of  this  investigation  was  the  popular 
publication  called  2_5  Technical  Careers  You  Can  Learn  in 
Two  Years      (USOE,   n.d.).     Over. 470/000   individuals  have  requested 
this  publication  prior  to  1970,   and  it  is  still  being 
distributed  in  revised   format . 
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n.     Insulation  being  removed  with 
the  fingers.   The  insulation 
mus(  be  allowed  to  turn  ^ndi 
follow  the  lay  of  the  wire 
strands  during  this  operation 
to  prevent  birdcaging  of  the 
wire*    DO  NOT  change  the  rate 
of  twist  of  the  wire  in  the 
stripping  process* 


0.     Results  of  correct  wire  stripp 
Ing*    (Note  the  wire  stranfls 
are  not  disturbed) 


p*     Chemical  stripper  used  to  ^ 
remove  varnish  type  Insulation 
from  magnet  wire. 


(1)   Dip  wire  in  chemical. 
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environmental  prob lems  would  create  the  need  for  214f000 
technicians*     At  the  1972  rate  of  enrollment  t   the  number  of 
graduates  available  to  fill  1980  needs  would  fall  far 
short  of  th  e  required  number  *     Fish  found  that,  in  1972/   it  was 
not  feasible  to  institute  an  environmental  technician  program 
based  on  local  needs  data*     Industry  generally  preferred 
graduates  with  broad  skills  in  drafting*  physics,  electronics* 
chemistry ,   biology t   communications  skills^  safety  knowledge* 
and  respect  for  the  environment* 

Braden  and  Paul   ( 197 1 )  oonducted  a  manpower  study  of  a 

seven teen -state  area  and  Puerto  Rico  to  determine  availability  and 

need  in  the  nuclear  industry*     Their  research  questions  pertained 

to  the  magnitude  of  employment,  estimated  demand*  existing 

training  programs,  employment  patterns  of  graduates  of 

nuclear  training  programs  *   and  characteristics   of  the 

parapro  fess  ionals  *     They  found  that  between  1971  and  197  5  a 

demand  of  approximately  3,280  nuclear  related  cechnicians  per 

year  existed  *     The  areas  were  in  power  production  *   te  sting  * 

moni  toring  *   and  health  *     The  total  employment  as  of  1971 

was  8,547  j  obs  *     They  found  fifty-five  training  programs  in 

schools ,   eighty- two  programs  in  hospitals,   and  180 

programs  in. industry*     A  telephone  interview  of  ninety-nine 

graduates  from  twenty  different  programs   revealed  that 

71  percent  took  j  obs  in  a  fie  Id  directly  related  to  their  education  * 

5*4  percent  went  into  military  service*   9*4  percent  trans f erred 

to  other  institutions,  and  3  percent  were  unemployed  * 

Characteristics  of  nuclear  technicians  differed  greatly*  For 

example*  health  related  technicians  were  younger*   had  more 

formal  education*   and  had  more  experience  related  to  their 

jobs  *     Hon -heal th- re la ted  workers  had  most  of  their  training 

on  the  jobs  and  had  more  work  experience  in  jobs  outside  the 

field* 

The  information  reported  here  illustrates  the  crucial  need 

for  manpower  information  systems  which  yield  data  based  on 

consistent  definitions*  both  nationally  and  in  aach  state* 

Without  reliable  data,  decision  making  becomes  guesswork* 

The  eme rgence  of  new  occupations  *  changes  in  existing  occupati ons  * 

and  the  cycling  of  need  for  manpower  in  occupational  areas 

(that  is  *  high  demand  to_  no  demand)   has  been  reflected  in  the 

research  by  the  federal  Department  of  Labor  *  TERC ,  AACJC , 

Pish  *  and  Braden  and  Paul  * 


PERCEPTIONS  TOWARD  TECHNICAL  EDUCATION 


In  cooperation  with  the  American  Association  of  State  Colleges 
and  Universities    (AASCU)   and  the  National  Association  of  State 
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OUTLINE  OF  INSTRUCTION 


(2)   Allow  3  minutes  for  soften 
ing. 


(3)   Use  disposable  tissue  to 
clean  (Kimwipe). 


(4)   Neutralize  exposed  wire 
with  water  or  solvent. 


q.     Results  of  chemical  stripping. 


Tinning 


INSTRUCTOR  ACTIVITY 


Display  slid  YXH 
L8-S11 


3-     Display  slide  YXH  18-S12 
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OUTLINE  OF  INSTRUCTION 

a.     Tinning  of  the  wire  Is  required 
to  prevent  damage  In  the  bend- 
ing operation  and  to  enhance 
the  flow  of  solder  during  the 
soldering  operation. 


One  method  of  tinning  the  wire. 
Note  the  use  of  antlwlcking 
tweezers  to  prevent  solder 
wicklng  up  under  the 
insulation  due  to  capillary 
action. 


OY  The  operation  Is  performed 
by  bringing  a  clean,  dry 
soldering  Iron  In  behind 
the  wire,  one  third  to 
one  half  the  distance 
down  from  the  antiwicking 
'  device- 


INSTRUCTOR  ACTIVITY 


b. 


Explain  how  to  tin 
wires  to  meet  standar 
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STUDENT  ACTIVITY 


ds. 
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components  exist  in  a  program*     It  was  explained  that,  with  this 
supporting  information ,  an  e valuator  can  more  correctly  interpret 
evaluation  data.     This  model,  which  applies  to  technical 
education  programs  as  well  as  other  programs ,  contains  fourteen 
components :     descriptive  in  f ormatio "  ,  demonstration  of  need , 
student  recruitment  and  selection,   curriculum,  guidance, 
placement,    facilities,   communi ty  involvement,  youth  organizations, 
cooperative   programs ,  program's  effect  on  students  holding  power 
and  popular ity ,  satisfaction  of  various  audience s  with  program, 
and  prog  ram  staffing  and  admin i  s^r  at  ion .     Each  component 
contains  questions  concerning  a  specific  program* 

In   1976,   the  F lor  id a  State  Advisory  Counc  i 1  on  Vocational  and 
Technical  Education  conducted  a  study  to  measure   success  of 
thirteen  selected  programs.     The  study  represented  an  attempt  by 
the  Counc  il  to  identify  valid  and  re  liable  source s  of  data  for 
evaluation  of  program  effectiveness*     The  programs  selected 
we  re  those  which  require  students  to  pass   licensing  examinations  ? 
the  percent  of  graduates  passing  the  licensing  examination  was 
one  measure  of  succe ss .     Among  the  pi og tams  were  dental  hygiene 
technology,   emerqency  medical  technology,   physician's  assistant, 
professional  nursing,  practical  nursing,  mortuary  science, 
comme  r ci  al  pil ot ,   ai  r frame  mechanic ,   and  powe  r  plant  mechanic . 
The  report  contained  separate  sections  on  each  occupation, 
including  a  job  description,   license  requ iremen t s ,  training 
programs ,  and  review  of  data.     A  review  of  the  licensing 
requirements  for  the  programs  revealed  that  many  of  the  programs 
had  s  imi lar  re qui  rement s  *     The  re  we  re ,  howeve  r,  no  clearcut 
statements  of  success  or   failure  of  programs ,  only  inferences 
which  weakened  this  study. 

Dagenais    (1974)  was  concerned  with  the  process  of  judging 
vocational  program  success  *     He  designed  a  procedure  for 
identifying  successful  programs  using'  the  Delphi  method.  The 
design  provided  for  a  reliability  check  through  the  use  of  two 
independent  De Iph  i  pane  Is .     Each  pane  1  consi  s ted  of  e leven 
members:     the  dean,   representatives   from  the  board  of  trustees, 
advisory  board  representatives/   vocational  and  academic 
curriculum  adviso r (s),   admissions  office  person,   and  two 
students  enrol led  in  vocational  and  transfer  programs*  The 
Delphi  method  consists  of  three  steps^.      (1)   panel  members 
select  the   five  most  success  f u 1  vocati  onal  programs  using 
personal   criteria!    (2)   panel  members  select  three  programs  after 
reviewing  the   first  round  ratings  and  members '   criteria  for 
such  ratings ;   and   (3 }  panel  members  examine  the  reasons  given 
for  identification  of  successful  programs  in  the  second  step 
and  then  rate  those  reasons   in  terms  of  their  relative  importance 
to  program  success.     Data  from  sixteen  participating  communi  ty 
colle ge  campu ses  were  analyzed  using  correlation  tests*  t>agenais 
found  that  the   successful  vocational  programs  in  his  sample 
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OUTLINE  OF  INSTftUCTION 


(2)  Solder  Is  applied  at  the 
junction  of  the  itron  and 
the  w1re»  and  allowed  to 
soak  into  the  wire* 


(3)   The  iron  and  solder  are 
then  moved  up  the  wire 
.  toward  the  antiwicking 
<levice* 


(4)  When  th^  iron  and  solder 
reach  the  antiwicking 
device^  hesitate  momentari' 
and  continue  to  flow  in 
solder*  then  work  back 
down  and  off  the  end  of  the 
wire  carrying  any  oxides 
removed  by  the  flux  off 
the  wire. 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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SELF-STUDY 


The  south  Carolina  State  Board  for  Technical  and  Comprehensive 
Education   ( 1976 )  was  one  of  four  state  agencies   for  two-year 
col leges  to  participate  in  a  pilQt  self-study  project.  A 
self-study  manual  was  developed  and  approved  hy  the  National 
Council  of  State  Directors   for  Community  and  Junior  Colleges. 
Although  many  questions  in  the  manual  re  fer  to  "junior "  or 
"community "   collegesf   the  issi^es  raised  we  re  pertinent  to  the 
technical  college  coordination  and  administration  with  the 
South  Carolina  technical  education  system.     The  board  examined 
its  operations  in  the  following  areas;     goal s ,   scope ,   and  legal 
responsibilities)  organization  and  re  sponsibi li t y  t   planning  and 
re  se  arch  7   finance  f   external  in  f luence  s  f   re lat ions  with 
constituent  institutions  within  the  system;   and  management 
information  systems.     The  report  is' an  excellent  document  for 
persons  preparing  for  a  self-study  as  well  as  for  those  wishing 
to  gain  an  overall  perspective  of  the  South  Carolina  technical 
education  system  and  their  recommendations  for  change  as  a 
result  of  the  self-study. 


COST  BENEFIT  AND  COST  EFFECTIVENESS 


The  area  of  costs  has  been  studied  in  the  past  in  terms  of  both 
bene  fit  and  effectiveness.     This  has  now  become   a  national 
priority  due  to  a  weakening  of  the  economy  and  a  proliferation  of 
agencies  offering  technical  education*     Vocational  and 
technical  educators ,   in  the  past,   generally  have  not  been 
required  to  determine  cost  per  student  for  each  course  or 
program.     In  order  to  justify  their  existence,   they  are  now 
being    forced  to  do  so*   as  specified  in  the  recent  legislation, 
PL  94-462*     This  topic  by  itself  deserves  a  review  and  synthesis 
publication  * 

Per  sons  pursuing  this  topic  might  re fer  to  Project  Basel in e's 
fifth  national  report/   Learning  a  Living  Across  the  Nation 
(Lee/   1976)    and  Model   for  Cost  Per  Pupil  (Gasior  et  al>,  1975) 
for  a  bibliography  of  major  studies  on  cost  up  to  1975.  The 
final  report,  National  Priority  Training  Project:  Developmental 
Strategies  and  Evaluation  Techniques   for  Improving  the  Cost- 
Effectiveness  of  Vocational  Programs:     July  1,   1977  -  June  30/ 
19  76    (Kim/   1976)/  might  also  prove  useful.     Another  report  of 
value  in  this,  area  is  the  document  prepared  for  the  Florida 
State  Department  of  Education /  Cost  of  Vocational  and  Adult 
Education  Programs ,  by  the  institute  for  Educational  Finance 
(1975)*     This  study  provides  information  on  costs  of  vocational 
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c*     Alternate  method  of  tinning 
wire. 


(1)  Melt  fresh  solder  on  the 
clean*  dry  tip* 


(2)   Lay  wire  into  irolten  soldet 
while  adding  solder  to  the 
top  of  the  wire  {hold 
more  vertical  than  shown)- 


(3)  When  the  solder  is  seen 
to  soak  Into  the  wire» 
move  the  wire  in  the  same 
manner  as  in  the  previous 
method  of  tinning* 
hesitating  next  to  the 
antiwlcking  device «  then 
back  the  wire  through  the 
solder  until  the  cut  end 
Is  reached  and  then  off 
the  iron- 
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For  best  results  in  titming,  th( 
iron  must  be  at  full  line 
voltage*  A  flat  faced  tip 
should  be  used. 


Ai)y  method  may  be  used  for 
bending  that  does  not  damage 
the  wire  in  any  way. 


(1)   Round  nose  pliers 


(2)    Nylon  rod 


Bending 
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general  medical  practice,)     The  investigation  covered  selection 
procedure  s,   curriculum,   space,   facilities  and  equipment, 
authorization  to  practice  and  to  dispense  drugs ^  reimbursement 
and  employ me  nt  t   resources  necessary  for  program  to  be  imp le men  ted , 
geographical  areas  to  be  served ,   candidate   requirements ,  and 
expected  results  of  the  program*     It  was  concluded  that  a 
fully  accredited  program  could  be  offered  by  a  community  college 
or  technical  institute  in  North  Carolina  and  should  consist  of 
a  twenty- four-month  curri  culum  and  nine  months  of  preclinical 
courses  *     Other  concl'usions  concerned   administrative  and 
instructional  staff,   f aci lities,   financing,   area  to  be  served , 
and  potential  employment  sites* 

Leavitt   (1970)   conducted  a  f ea s ibi li ty  s  tudy  of  verti  ca 1 

ex tens  ion  of  technical  education  to  de  te  rmine  atti  tudes  toward 

expanding  the   two-year  engineering  technical  program  into  a 

f  our--year  degree  in  the  communi  ty  col  lege.     His  study  included 

faculty  f   admin  is trators  t   and  students   in  the  communi  ty  and  the 

state  col lege  systems  and  industrial  personnel*     All  groups, 

except  the  communi  ty  col lege  admin  is trators ,   favored  the 

vertical  extension*     This  finding  was  not  surpr is ing  in 

view  of  the  bas  ic  phi  los^ophy  under  lying  the  communi  ty  col  lege  - 

that  is ,   a  comBuni  ty  col lege  should  re ma  in  a  communi  ty  col lege . 


Baker    (1970)    reported  that  his   study  originated  when  a 
representative  from  a  local  business   firm  visited  the  electronics 
facilities  at  Jefferson  College  in  Missouri   and  suggested  that 
the  dean  of  technical  education  give  serious  consideration  te 
the  idea  of  providing  a  training  program  for  electronics 
calibration  technicians*     The  study  was  made  to  determine  the 
number  of  companies  i  n  the  north  central  region  of  the  country , 
the  number  of  technicians  employed  ^  the  anticipated  demand,  the 
present  number  of  students^   and  the  equipment  being  used  in 
i  ndus t ry  t 

Feasibility  studies  are  not  research  studies  that  have  wide 
generaliz ability*     They  usually  are  completed  within  a  limited 
geogr  aphical  or  economic  are  a  to  dete  rmi  ne  what  educ  ational 
programs  should  be  offered*     Of  the  p revious  studies  mentioned 
in  this  section,  Minette's  provided  the  best  guide  for  a 
feasibility  study* 


START-UP  CONCEPT 


Van  Cleve    (1976)   examined  the  "start-up"   industry  training 
concept  in  South  Carolina,  North  Caro lina,  Virginia,   and  Alabama  t 
He  focused  on  its  effect  on  industrial  relocation  trends  and 
the  "leapfrogging"  of  the  unemployed   and  underemployed  into  the 
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(3)   Duniny  teniiinal 


Round  nose  pliers  being  use  to 
bend  wi>e.   Care  must  be  used 
with  this  method  to  prevent 
denting  or  otherwise  damaging 
the  wire* 


c.     Nylon  rod  used  to  bend  the 
wire*    It  is* not  necessary  to 
use  the  antiwicking  device 
and,  if  not  used  with  extreme 
care,  the  device  itself  may  be 
damagecl. 


d.     OumRor  terminal  used  to  bend 
the  wire*    If  this  method  is 
used  on  the  termin§J  to  be. 
soldered  to,  damage  to  the 
termihaT  may  result* 
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b.     Display  slide  YXH 
L8-S14 


c.     Display  slid  YXH 
L8-S15 


d.     Display  slide  YXH 
La-16. 
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human  resource  development,   any  discussion  of 
the  human  resource  development  cost- benefit  ratio 
also  becomes  moot*     The  programs  are. as  advertised-- 
excellent  in dus trial  relocation  sales  tools.  They 
are  an  indirect  subsidy  to  industry,   offered  in 
competition  with  other  states  and  locales  as  an 
inducement  for  relocation  into  an  area  where 
success ful  programs  have  been  inducted  in  the  past . 
(p.  92) 

Van  CI eve  stated  that  the  s tart*up  industry  training  programs 
can  work  if  s bates  assist  industry  via  in dus trial  subsidies 
to  reorient  the  programs  toward  human  resource  development. 
To  accomplish  this  reorientation ,  he  suggested  that  each  state 
establish  an  independent  agency  t  adequately  funded,   that  would 
be  responsible  to  the  s tate ' s  chie f  executi ve  officer  and 
legi  s lature . 


ADVISORY  COMMITTEES 


Prior  to  1969,  one  can  find  numerous  studies  on  advisory 
committees .     Perhaps  the  area  was  saturated,   causing  a  lack  of 
research  in  the  area  at  that  time*     Douglas    (1973)   had  the  only 
fairly  recent  study  uncovered  by  the  reviewers .     The  study  was 
based  on  assessing,   through  the  survey  ins t rumen t ,  the  needs 
and  ef fee t iveness   (as  perceived  by  the  program  chai r per sons )  of 
technical  and  vocational  advisory  committees  in  fifty- nine  Texas 
community  colleges*     No  significant  factors  were  found 
concerning  perceived  effectiveness .     However,  Dougl-as 
recommended  further  research  to  determine  why  certain  types  of 
people  t   such  as  union  representatives ,  were  excluded  from  the 
advisory  commi ttees . 
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^  a. 
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tcrminaU.  the  minimum  wrap 
around/The  terminal  shall  be 
180  dCTrees  (one  half  turn) 

a'     Display  slide  YXH 
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b. 

Maximum  amount  of  wrap  depends 
on  wrie  size,  as  follows: 

« 

b*     Point  out  on  slide 
wire  rnrap  specs* 

* 

^  t 

(1)   AMG'26  and  smaller  may  be 
360  degrees  (one  full  turn) 
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the  Forty- first  Annual  Report  of  the  Engineers  Council  for 
Profess i on al  Deve lopmen t   (1974 )  .     It  contains  useful  guidelines 
for  associate  and  baccalaureate  technolgoy  degrees ^  as  do 
the  more  recent  annual  reports  of  both  of  these  groups . 

The  Hew  Jersey  Department  of  Higher  Education  created  an  advisory 
council  on  industrial  and  engineering  technology  in  order  to 
develop  their  state  master  plan   (1978)    for  the  education  of 
technicians   and  technologists .     An  examination  of  other  state 
plans  revealed  that  the  New  Jersey  plan  is  more  thorough  than 
mos  t . 

Bo r gen  and  Davi s   (1971)   reported  research  on  the  Illinois 
Occupational  Curriculum  Project.     Their  purpose  was  to  develop 
systems  models   for  curriculum  development  and  evaluation  in 
occupati  onal  education .     Several  conclusions  were  presenter*  # 
as  indicated  below.      (l)   Alternative  strategies  for  curriculum 
development  may  be  divided  into  Tylerian  models ,  systems 
models,   and  product  development  models.      (2)   The  state-of-the-art 
in  curriculum  development  shows  little  forecasting  power  * 
(3)   Curriculum  development  depends  upon  educational  or  training 
demands,   institutional/   material  and/or  human  capability  demands , 
and  necessary  conditions  for  learr'ng  and  instruction*  (4) 
Occupational  analy si s  is  a  tested    and  proven  procedure . 

(5)  Curriculum  models  usually  have  weak  evaluation  components . 

(6)  Regardless  of  the  nature  of  a  model,   tradition  suggests  that 
four  parts  must  be  included/   that  is,   objectives,  organization 
of  content  for  student  learning,   alternative  strategies  of 
instruction/   and  internal  and  exte rnal  evaluati on  of  proces s  and 
and  product.     Their  conclusions  seem  as  pertinent  now  as  they 
were  when  they  made  them* 


TECHNOLOGICAL  LITERACY 


Hales    (1972)   studied  the  problem  of  identifying   facts,  principles/ 
concepts  t   and  laws  cons  idered  essential  for  technological  literacy 
of  high  school  graduates.     He  used  the  Delphi  technique  and  a 
panel  of  ten  interdisciplinary  scholars  in  his  study*  The 
items  listed  and  classified  represent  the  elements  of 
technological  literacy  as  perceived  by  the  "experts  * "  His  use 
of  the  Delphi  technique  consisted  of  five  steps;      (i)  Each 
member  identified  those  terms  necessary  for  literacy;   the  ten 
lists  were  then  compiled.      (2)   Each  member  suggested  deletions  or 
additions.      (3)   Each  member  classified  each  of  the  terms 
according  to  the  broad  area  of  technology  it  seemed  to 
repre sen t         transportation ,   communi cation /  production , 
science,   social  and  cultural  technology*     They  also  classified 
each  term  according  to  Bloom*s  taxonomy   (terminology/  facts, 
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(2)   AMG-24  and  larger  may  be 
270  degrees  (three- 
fourths  turn)  ' 


c.     The  perf erred  wire  wrap  is 
180  degrees 


A  tinned  wire  bent  and  cut  to 
specifications.   Observe  that 
the  wire  is  properly  tinned; 
you  can  see  the  contour  of  the 
wire  strands,  and  there  is 
no  evidence  of  nicked  conductor: 
or  birdcaging.   Wote  that 
ttnning  does  not  extend,  all  the 
way  to  the  insulation. 
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characteristics  differ  and  must  be  recognized  by  establishing 
student  services*     Her  major  c  onclus  ion  was  that  pos tsecondary 
occupational  curricula  is  at  two  extremes  -  rigorous 
baccalaureate  level  and  specific  tra in ing   for  jobs.  Because 
of  this,   she  strongly  urged  that  a  comprom  ise  pos  i t ion  be 
reached  - 

These  studies  report  the   status  of  humanities  curricula  in 
occupational  programs  and  ba^ic  skills  prior  to  1971*     Based  on 
current  educat i onal  and  social  problems ,   it  is  surp rising  that 
the  literature  does  not  reveal  greater  numbers  of  studies* 
Perhaps  educators  have  been  so  busy  writing  institution al 
master  plans  and  developing  basic  skills  programs  that  they  have 
had  little  time  to  re  search   such  areas*     Edwards'  study  (1971) 
is   an  example  of  the   research  that  was  expected*     He  measured 
human  relations  competencies  needed  by   industrial  technology 
management  and  supervisory  personnel  in  Indiana  industries*  A 
jury  of  uxperts  assisted  in  designing  an  instrument  which 
sought  judgment  values  for  290  items.     Out  of  240  companies 
surveyed,   67  percent  replied.     Major  findings  revealed  a 
continuing  demand   for  personnel  with  broader  backgroun  ds  *  No 
respon  dents   con  side red  social  compc  tencies  to  be  un  important . 
The  highest  values  were  placed  on  understanding  human  behavior. 
Company  size  did  not  aff*  ct  responses. 


CURRICULA   IN  READING 


Karnes  and  Ginn    (1*976  )   administered   the  Nelson-Denny  reading 
test  to  students  f^ova  sixteen  voc ationa  1  and  technical  areas  in 
seven  junior  colleges  in  Mississippi.     A  forecast  readability 
fo rmul a  developed  by  Klare  was  use<]   to  determine  the  readability 
level  of  each  of  the   230  textbooks  used  in  the  postsecondary 
vocati  onal-"  technical  cou  rses  *     Resul  ts?   showed  that  the  me  an 
reading  level  of  all  students  varied  from  one  to  four  grade  levels 
below  the  mean   readability  levels  of  texts  used*     Although  the 
results  of  the   study  can  be  questioned  on  the  basis  of  the 
small  sample  taxen  from  the  reading  level   in  each  book , 
nevertheless  f  v?ith  the  present  trend  toward  "back  to  basics" 
it  is  expected  that  studies  in  thi?5   area  will  be  conducted  more 
frequently . 

Cheshier   (1974)   conducted       survey  of  electronics  communications 
technology  ins t  rue  tors  in  order  to  determine  the  statusf  need,  and 
re qui  remen t s  for  a  te  xtbook  in  this   field.     The  sample 
included  twenty- five   institutions  accredited  by  the  Engineer's 
Council   for  Professional  Development   (ECPD)   and  a  similar  number 
of  institutions  listed  in  the  American  Juni'or  Colleges  Directory 
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e.     The  size  of  the  bend  made  shall 
be  such  that  the  bend  will  fit 
I  firmly  against  the  terminal 
post  throughout  the  wrap,  and 
cover  a  minimum  of  180  degrees. 


f.    'Wire  Improperly  tinned  and  bend 


(1)   Une\ren  bend  will  not  fit 
firmly  against  the  post 
portion  of  the  terminal* 


8V3 


(Z)    Excessive  solder  used  In 
tinning;  the  wire  strands 
not  visible,  not  able  to 
see  any  damage  that  may 
exist  under  the  tinned 
surface*    (nicks  or 
scrapes) 
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in  mathemat i cs ,   although  the  majority  felt  adequate ly  prepared . 
The  te chni cians  desi red  to  have  the  courses  structured*  using 
electronic  principles,   and  to  have  the  electronics  technology 
department  teach  the  mathemati cs . 

The  studies  by  Killin  and  Reburn  illustrated  a  problem.  High 
school  students  receiving  college  preparation  mathematics 
achieved  higher  scores  in  college  math  and  science  than  did 
students  wi th  vocational  education  preparation.     The  que stions 
that  arise  are  the  se :     Shou Id  persons  in  high   school  desiring 
technical  education  in  college  be  encouraged  not  to  enter  a 
vocational  program?     With  the  advancement  of  technology  and 
the  competitiveness  in  school*   must  a  high  school  student  have 
advanced  mathematics  in  order  to  survive  in  a  posts econdary 
technical  program?     Is  job  satisfaction  more  important  than 
making  better  grades  in  math  and  science?     Re burn  found  that 
students  wanted  the  electronics  department  to  teach  the 
mathematics.     Questions  to  be  considered  are:     Will  persons 
in  the  elect ronics  -  or  in  any  te  chni  cal  department  -  want  to 
teach  mathematics?     Will  mathematics  deteriorate  in  quality 
if  taught  by  persons  outside  the  mathematics  department? 


COMPUTER  INSTRUCTION 


The  use  of  computer  instruction  is  cited   throughout  the  research 
literature^   especially  in  the  military  and  individualized 
instruction  studies.     Rasmussen   (1975)    reported  surveying 
Texas  community  college  instructors  on  their  conceptualisations 
of  future  teaching  roles  involving  computers   as  components  of 
instruction.     His   field  survey  instrument  was  submitted  to 
a  stratified  random  sample  of  computer  instructors  categorised 
as  nonexper ienced ,   experienced ,   and  specialists.   The  analysis  of 
differences  among  the  groups  regarding  beliefs  concerning 
computer  instruction,  dehumani  sing  effects,   the  reduction  of 
teache  r  status,   and  the  permanence  of  computers  in  education 
revealed  no  si gni f i cant  differences.     Each  belie ved  computers 
would  improve  educati  on  wi  thou t  dominating  the  educ  ational 
process, 

Tholl   (1973)   developed  a  computer -managed  instruction  (CMl) 
system  for  a  course  in  the  principles  of  electronics  at  Cerretos 
College  in  California,  /^he  systfem/   using   forty- three  students 
enrolled  in  the  course^  was  tested  for  seven  weeks.  Evaluation 
was  based  on  student  beliefs  concerning  educational  responsibility, 
student  progress/   student  reactions,   and  staff  reactions.  His 
findings  indicated  that  students  varied  greatly  in  the  time 
necessary  to  attain  mastery*     Students  who  believed  they  learned 
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Mire  position 


a.     Proper  position  of'the  wire  on 
the  terminal  requires  that  it 
be  set  firmly  against  the  post 
portion  of  the  terminal  and 
that-it-be-set  flat  on  the  pad 
area  as  viewed  both  from  the 
front  and  the  side. 


b.     Wire  holding  devices  may  be 
used  to  hold  the  wire  in 
position  and  to  prevent  motion 
while  soldering. 


c.     Proper  positioning  of  double 
wires  on  a  turret  terminal- 
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OUTLINE  OF  INSTRUCTION 

INSTRUCTOR  ACTIVITY 

STUDENT  ACTIVITY  "^i 

Mlre^posltljonlng  requirements 
are  the  same  for  two  or  more 
wires  as  they  are  for  single 
wire  connection  ^ith  the 
following  additional  require* 
ments; 

♦ 

(1)   All  wires  are  wrapped 
in  the  sam  direction. 

♦ 

I 

(2)   All  wires  are  trimmed  to 
the  same  lengths. 

* 

(3)   Wires  are  positioned 
directly  one  above  the 
other. 

♦ 

♦ 

2M2-43P1  3-1-3? 


engineering/e lec tr ical   techno  logy  *     The  ob  jec tives  were  to 
identify  other  institutions  involved  in  such  projects,  to 
identify  per f ormance  goa Is   and  systems   for  each  program/ 
department  f   to  translate  each  course  into  per f ormance -based 
criteria,   and  to  impl emen t  a  feedback  sys tem  to  evaluate  thi s 
process .     The  processes  used  in  this  study  should  be  useful 
to  administrators  and  staff  development  officers  in  community 
colleges . 


INDIVIDUALIZED  INSTRUCTION 


Home   (1977)    conducted  an  experimental  study  in  which  he  tested 
students  using  an  individualized  instructional  systems  approach 
in  a  drafting  course  at  the  college  level*     He  also  studied  the 
effects  of  individualized  instruction  on  academic  ability 
(high  and  low)   and  community  college  type    (urban  and  suburban- 
rural)  .     The  sample  consisted  of  ninety -nine  students  four 
community  col leges  in  Virginia.    *St uden ts  at  each  col lege  we  re 
randomly  assigned  to  the  two  treatment  groups*     One  instructor 
taught  both  treatment  groups  at  each  college*     A  teacher- 
constructed  drafting  achievement  test  was   administered  as  both  a 
pre-  and  post-test.     An  instructional  attitude  inventory  also  was 
administered  at  the  end  of  the  course.     The  educational  ability 
of  each  student  was  measured  by  the  SRA  Short  Test  of  Educational 
Ability .     Horne ■ found  that  the  ind i vidua li zed  groups  s cored 
s igni f ican tly   (^05   level)   higher  on  the  post- test  than  the 
traditional  groups*     There  was  no  interaction  between  treatment 
method  and  student  ability .     The  urban  community  college  students 
S'cored  higher  than  did  the  s uburban-rur  al  students  .     There  was  no 
difference  in  student  attitudes   toward  either  treatment  method. 
Horne  concluded  that  the  individualized  systems  approach  was 
s  uperior  for  teaching  technical  drafting* 

As  a  result  of  several  instructional/cost  problems ^   Harris  and 
Rodger s    (1975)   conducted  a  study  of  the  Lincoln  Laboratory 
LTS**3S  training  system  to  teach  mining  skills*     The  LTS-3S  is  a 
mechanical  device  utilizing  multimedia  and  microprocessor 
( computer)   techniques  to  assist  the  instructor  in  teaching. 
Prior  to  this  study,   the  LTS-3S  had  been  tested  and  found 
successful  by  the  United  States  Air  Force  in  a  six-week  basic 
electronics  course  using  fifty -five  subjects The  area  of  basic 
electronics  safety  as  taught  in   the  mine  maintenance  course 
was  the  focus  of  their  study .     While  Harris  and  Rodger s 
reported  positive  results  using  the  LTS-3S,   there  appeared  to 
be  little  data  to  support  such  conclusions.     The  research  was 
done  for  the  Bureau  of  Mines  in  the  Department  of  the  Interior* 


OUUINE  OF  INSTRUCTION 


\ 


\ 


e.     Improper  positioning  of  the 
wire  In  that  a  pair  of  pliers 
Is  being  used  to  squeeze  wire 
against  post  portion  of 
terminal*^   This  will  cause  the 
wire  to  fit  Improperly  against 
the  post  and  may  damage  the 
wire  as  follows* 


\ 

\ 


(1)   Smashing  of  the  strands 


(2)   Disrupting  the  tinning 
Inside  the  wire. 


(3)   Nicking  or  cutting  of  the 
wire  strands. 
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INSTRUCTOR  ACTIVITY 

e.  '-'Display  slide  YXH 
L8-S23 
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STUDENT  ACTIVITY 
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OOTLINE  OF  INSTRUCTION 


f.     One  method  of  securing  the 
wire  prior  to  soldering* 


In  field  operations  ar\y 
method  that  Will  hold  the 
wire  may  be  used  such  as  ,thQ 
use  of  rubber  bands,  clips, 
etc. 


Area  to  be  soldered 


a.     The  area  to  be  soldered  con- 
sists of  the  pad  portion  of 
the  terminal,  the  post  portlon^ 
of  the  terminal,  and  the  area 
of  the  wire  in  contact  with 
the  terminal  * 
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INSTRUCTOR  ACTIVITY 

f.     Display  slide  YXH. 
L8-S24 


Display  slide 
YXH  L8-S25 
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STUDENT  ACTIVITY 


almost  precludes  the  publishing  of  curriculum  guides . 
Technology  changes  so  rap  idly  in  some  fields  that  many  publishing 
companies  have  changed  to  three -*ring  binders.     The  companies 
issue,   on  a  subscription  basis,   new  instructional  units  to 
replace  outmoded  ones. 


TEXTBOOK  REQUIREMEHTS 


Re  shier   (1974)   gathered  data  from  a  stratified  random  sample  of 
electronics  communications  instructors  across  the   nation  in  order 
to  dexiermine  the   adequacy  of  currently  available  textbooks  for 
associate  degree  level  electronics  communi  cat  ion  courses.  A 
survey  was  used  to  sample   twenty  instructors  each  in  ECPD 
accredited  programs  and  no n- ECPD  ac credited  programs.  All 
ECPD   instructors  replied?  however,   only  fifteen  of  the  non-ECPD 
persons  responded.     The  questions  covered  such  items  as 
suitability  of  existing  texts,  theory,  practical  applications, 
major  concepts  *   and  frequency  of  changing  of  textbooks . 
The   findings  were  compared  to  what  the  investigator  expected,  so 
that  his  opinions /bias  could  be   compared  to  the  actual  results. 
The  study  can  provide  a  guide   for  an  instructor  doing  his  or 
her  own  study  in  this  area. 


TECHNOLOGY  DEGREES 


The  Engineering  joint  Council   (1975)   conducted  a  national  survey 
of  engineering  and  technology  degrees,  as  reported  to  the 
Engineering  Manpower  Commission  of  Engineers  Joint  Council  for 
the  school  year  ending  1974.     The  technology  degree  tables 
included  data  from  423  schools^   including  all  ninety- seven  on 
the  Engineering  Commission  for  Professional  Development 
(eCPD)    list  for  1973.     Of  the  group,   378  reported  two-year 
degrees    (twenty  of  these'had  only  pre -e n jineer i ng  transfer 
p  rogr ams )   and  nine ty -three  re  ported  bachelor  oftechnology* 
degrees   (forty-five  of  these  had  only  four-year  programs), 


RESIDENTIAL  CENTERS 


The  Mary  land  state  Advisory  Council  on  Vocational  Educ  at ion 

emp loy ed  McManis  Associates,    Inc.    (1975)   to  conduct  a  study 

de signed*   in  part*   to  determine  unmet  vocat ional  and  technical 

education  needs  which  might  be  met  by  residential  education. 

A  second  part  of  the  study  was  designed  to  study  the  alternatives 

to  meet  the  discovered  needs.     From  this  research  report,  technical 

educators  can  learn  the  complexity  of  integrating  programs  to  solve 
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OUTlItiE  OF  INSTRUCTION 


Where  cutting  the  bent  wire 
leaves  copper  exposed,  the 
soldering  operation  must  ensure 
that  no  copper  remains  exposed. 


Solder  quantity 


Solder  quantity  shall  be  such 
that  all  angles  formed  by  the 
junction  of  the  wire  and  the 
^rmfnal  will  be  filled  with 
solder  to  form  a  fillet* 


Overall  flow  of  solder  shall 
present  an  appearance"  of 
concave  fillets  exten<I1ng 
approximately  one  half  the 
distance  across  the'wire. 
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STUDENT  NEEDS  AND  CHARACTERISTICS 


Research  pertaining  to  the  interests  of  students  includes  a 
number  of  studies  dealing  with  both  needs  and  characteristics. 
In  addition  to  the   initial  section  on  characteristics*  the 
studies  reviewed  below  included  reports  on  follow-up  studies ^ 
needs  assess me nt  and  other  methodologies   for  determining  needs* 
handicapped  students*   enrollments  and  barriers  to  enrollments  * 
attrition,   and  mobility. 


STUDENT  CHARACTERISTICS 


Hartz  et  al.    <1978)   reported  the   results  from  a  project  designed 
to  develop  empirical  models  and  standards  for  employability 
relative  to  the  personal /social  skills  needed  for  employment 
acquisition  and  retention.     Data  were  collected  from  former 
and  current  students  of  two  Wisconsin  posts econdary  vocational- 
technical  institutions.     Of  these  students ,   455  were  technical. 
Former  students  were   from  1975-76  and  19 76 -77?   current  students 
were  those  scheduled  to  graduate  in  June  1978.     The  data  were 
collected  by  the  use  of  an  instrument  specifically  developed 
in  another  phase  of  the  study.     This  instrument,   the  Employabili 
Inventory /   contained  seventy-seven  items  designed  to  assess  the 
personal /social  skills  important  for  job  getting  and  keeping. 
The  instrument  was  pilot  tested  using  400  respondents .  The 
Kuder- Richardson  formula  was  used  to  determine  stability  of 
responses .     A  .76  co efficient  of  reli ability  was  obtained  on 
Fdm  A  and  .77  on  Form  B.     The  major  purpose  of  the  study  was 
to  attempt  to  validate  empirically  items  in  the  inventory  by 
te sting  whether  or  not  the^e  discriminated  between  groups  on 
:^mployment  status.      It  was  assumed  that  if  the  characteristics 
and  skills   identified  were  critical^  and  if  the  seventy-seven 
items  were  we  11  designed*   responses  by  the  employed*  unemployed* 
and  underemployed  should  differ.     Additional  analyses  were  made 
concerning  sex  ^  work  experience  *  program  area  completed ,  and 
locale  of  training.     The  chi  square  test  of  independence 
rev ea led  very  few  items   that  dis  criminated  between  employed  ^ 
unemployed*   underemployed*   and  the  other  variables.     Based  on 
the  few  items    -hich  differentiated  be- we en  former  and  pre  sen  t 
students,   the  researcher  concluded  that  the  groups  did  not 
differ  in  the  skills  and       iracteristics  measured.  However* 
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-OutCihe  of  instruction 

Contour  df  the  wire  strands 
shall  be  visible. 


d.  '  There  shalV  be  no  convex 

appearance  to  the  solder  flow 
on  the  finished  terniJinal, 


E.     Techniques  for  Making  High  Quality  Turret 
Terminal  Solder  Connections 


1»     Application  of  flux 


Flux  cored  solder  normally 
supplies  all  necessary  flux 
for  proper  wetting  of  solder- 
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the  equally  rapid  growth  of  programs  for  paraprofessionals* 
particularly  those  dealing  in  human  services.     The  purpose  of 
his  study  was   to  measure   the  sel f -per ceptions  of  students  in  a 
two-year  mental  health  technoxo^yTiT^TraTtr-art— trh-e-M a^iTlra^ tan 
Community  College  in  New  York,     His  subjects  were  thirty 
full-time/  day  students.     They  were  tested  for  self -per ception / 
ideal  sel f -pe rcepti on ,   and  level  of  occupational  interest 
before  and  near  completion  of  the  first  year  of  study.  The 
Bills  Index  of  Adjustment  and  Values  and  the  Occupational 
Interest  Inventory  were  uied,     T-testS/   chi  square*   and  product 
moment  correlation  were  applied  to  the  data,     Farber   found  the 
students  tended  to  develop  more  realistic  self -per ceptions  and 
had  initial  high  occupational  aspirations  which  did  not  change, 

Garbin  and  Vaughn   (1971)    studied  the  characteristics,  experiences* 
and  perceptions  of  community- junior  college  students  enrolled  in 
occupational  programs.     The  primary  sources  of  data  were 
approximately   5 , 000  students  in  vocational-technical  programs 
at  sixty  pub li  c /   communi  ty-junior  co lieges.     Their  main 
conclusions  were  that  half  of  the  nation's  labor  force  should 
have  two  years  of  pos tse condary  education  and  that  the   need  for 
significantly  greater  numbers  of  graduates  of  such  education  was 
evident.     The  development  of  pos tseconda ry  of^f^upa tional  education 
in  the   community  college   has  developed  and  the  public  as   a  whole 
has  had  limited  exposure   to  the  entrance  requirements*  programs* 
and  opportunities  for  graduates.     Therefore,   advertising  to 
educate  the  public  should  be  initiated.     Increased  funding  will 
enhance  availability  of  programs*  lessen  personnel  shortages* 
and  show  tangible  evidence  of  government  commitment.  Most 
high   school  students*   parents*   and-  not  infrequently  -  school 
personnel  ascribed  lower  status  to  post-high  school  occupational 
education.     Although  the  prestige  of  professional  jobs  has 
remained  stable*   the  money,   benefibs*   and  working   conditions  of 
technical  occupations  has  increased.     Their  study  showed  that 
the  general  public  views  the  quality  of  students  in  community 
colleges  and  the  quality  of  the  programs  as  inferior  to 
baccalaureate  students  and  programs.     According  to  their 
statements,   these  myths  of  inferiority  must  be  eradicated- 
Their  study  showed  that  students  who  matce  an '  occupat i  onal 
commitment  in  mid-high  school  have  greater  persistence  and 
graduation  rates  - 

Webb   (1971)   developed  a  comparative  profile  to  determine 
ditferences  among  day-time  and  evening  enrollees  in  electronics 
technology  courses   in   community  colleges  in  San  Jose*  California. 
His  survey  was  based  on  853   responses  from  six  colleges.  He 
found  significant  differences    (-01   level)   on  thirteen  factors 
including  ease  in   finding  employment  and  employment  history. 
Agreement  was   found  on  six   factors*   including  hobby  patterns  and 
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OUTLINE  OF  INSTRUCTION 


b/    External  flux  may  be  used;  how- 
ever, the  possibility  of  caus- 
ing the  solder  to  wick  under 
the  insulation  increases 
greatly. 


2.     Proper  heat 


a.     Proper  heating  is  '^equired  to 
bring  the  terminal  and  wire 
mass  RAPIDLY  to  the  melting 
temperature  of  solder* 


b.     Proper  heating  is  accomplished 
by  using  the  appriate  size  tip 
and  the  appropriate  wattage 
e1ei?tent  for  the  size  of  mass 
involved. 
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c*     A  solder  bridge  accomplished 
rapid  transfer  of  heat  from 
the  iron  tip  to  the  connection. 


Application  of  solder 


For  proper  application  of  soldei 
bring  a  clean*  dry  Iron  into 
contact  with  BOTH  the  terminal 
and  the  lead. 


b.     Properly  positioned  the  Iron  ' 
to  contact  both  the  terminal 
and  the  lead,  and  a  heat  bridge 
being  established  between  the 
Iron  and  the  lead  with  CLEAN 
solder. 
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obtained  their  present  job  without  this  education,  and  most  were 
highly  satisfied  with  their  present  occupations. 


Lach   (1978)   reported  the  se con d  year  results  of  a  three-year 

follow-up  of  Illinois  public  community  college  occupational 

students .     Thirty- eight  colleges  enrolling  a  total  of 

27 1 66  3  first-time  s  tudent s    (fall,    1974)    comprised  the 

population  and  sample/     Of  .these  students  t   12, 512  were  full-time 

and  15,151  were  part-time.     Female  students  cons ti tuted  50.3 

percent  of  the  population.     Highlights  of  the   findings  were  as 

follows:     only  56.2  percent  of  all  occup a tiona 1  s tudent s  enrolled 

at  a  college  intended  to  prepare  for  employment  in  that 

career  area.     Many  students  entered  coll eg e  with  short-term 

objectives  and  could  complete  their  objectives  by  enrolling  in  a 

few  courses.     Only  2.9  percent  of  those  students  who  graduated 

during  the  second  year  of  th©  study  were  unemployed  or  seeking  a 

job .     Pi  a cement  rates  for  these  students  wer©  hi  gher  than  in  bachelor's 

degree  programs •   25.9  percent  of  former  s tudent s  were  cont inuing 

their  education,   SI  percent  of  the  graduates  reported  satisfaction 

with  their  program,   and  66  percent  of  the  students  took  jobs 

in  the  college  district  which  they  attended.     Lach  concluded  that 

the  occupational/career  programs  in  the  public  community  colleges 

in  Illinois  were  very  effective  in  meeting  the  needs  of  a  wide 

variety  of  students. 

The  Engineering  Manpower  Commission  of  Engineers*   Joint  Council 
(1977  )   surveyed  45, 275  engineering  and  technology  graduates 
from  s chool s  across  the  count ry .     The  Commiss ion  found  that  the 
demand  for  associate  degree  and  b'achelor  degree  graduates 
was  the  high est  sine©  1969.     Persons  with  master's  degrees  and 
doctorates  seemed  to  be  in  more  demand  than  people  with  two-  and 
four- year- level  degrees.     Starting  salaries  continued  to  move 
upward  in  1977,   varying  from  11*3  percent  for  associate  level 
technology  students  to  5.1  percent  for  doctoral   levsl.  Women 
engineering  students  t  who  were  5  percent  of  the  graduates, 
conti nued  to  receive  higher  salary  offers  than  males.  The 
highest  monthly  salary  for  graduates  of  ECPD  accredited  programs 
was  in  automotive  technology   (two-year_  level)    at  $1096;  the 
lowest  was   architectural  at  $935. 

Stoehr  et  al.    (1976  b)   studied  the  relationship  between  data 
processing  competencies  taught  in  the  Wisconsin  Vocational* 
Techni  cal ,   Adult  Education  Di  strict  data  processing  programs 
and  on-the-job  demands  as  a  basis   for  curriculum  revision. 
A  s ample  of  152  graduates ,  eighty  employers,   and  fifteen 
instructors  reacted  to  an  instrument  adapted  from  an  instrument 
by  Kettiier  which  contained  seventy-five  competencies.  Rank 
correlations  between  importance ,   frequency,  performance,  and 
future  need  among  the  graduates  *   employers  *   and  instructors  were 
all  extremely  high   (.01  level  of  significance),   indicating  agreement 
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c.     Solder  being  applied  to  form 
a  fillet. 


{1}   At  this  tlme^  place  the 
solder  at  the  end  of  the  ' 
wire  to  tin  the  exposed 
copper  and  also  form  the 
fillet  between  the  end 
of  the  wire  and  terminal « 
as  well  as  the  fillet 
between  the  start  of  the 
wire  bend  and  the  terminal 
where  the  wire  enters  the 
connection. 


(2)   This  fillet  Is  formed  by 
wiping  the  solder  across 
the  end  of  the  wire  and 
continuing  across  the  pad 
portion  of  the  terminal 
and  Into  the  angle  formed 
by  the  Incoming  wire  and 
the  post. 
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Lansing  Community  college  (Michigan),   the  Community  College 
at  Denver   (Colorado) ,   and  Longview  Community  College    (Missouri) - 
A  follow-up  study  was  conducted  to  evaluate  the  impact  of  the 
program  on  the  s tuden ts '   j ob  per f ormance ,     Data  were  obtained 
on  eighty*one  graduates*     Of  thes6f  twenty-nine  were  employed 
c'.s  transportation  engineering  technicians  f  twenty  were  employed 
ins  imilar  highway  fields f   and  seven  were  working  directly  in 
highway  safety*     Their  supervisors  in die  at ed  a  gene rally 
restricted  job  market  for  tETs*     They  also  indicated  the  graduates 
required  less  on-the-job  training  than  other  employees  and 
that  communicative  skills  should  be  stressed*     Students   felt  a 
baccal aureate  degree  was  needed  for  advancement ,     The y  had  not 
received  any  significant  salary  increase  as  a  result  of  the 
program-     However*   the  ma^jority  of  the  students  were  satisfied 
with  the  program  and  felt  their  j  ob  abi li ty  was  improve  d , 

Morris  and  Gold    (1974)   described  the  Student  Accountabi lity 
Mode  1  developed  by  a  conscrtium  of  twelve  California  community 
colleges  in  order  to  provide  short-range  follow-up  of  community 
college  occupational  students.     The  description  and  model  were 
thorough  and  we  ll--conce  i ved  ,  with  complete  i  llus tr a ti  ons  of 
the  model  reported , 

Tari  and  Maiers   (1974)   conducted  an  evaluative  study  of  the 
Madison  Area  Technical  College  architectural  technology  programs 
by  surveying  the  college  graduates  for  years  1969   to  1973 
(inclusively)   and  the  employers  of  these  graduates ,     A  30  percent 
usab le  return  of  employers    (N=3 9 )   was  obtained .     Twenty -eight 
percent   (107)  of  the  students  replied*     The  three  questions  for 
the  study  were   (1)   Are  the  present  programs  meeting  the  requirements 
of  employers  and  graduates?     (2)  What  are  the  needed  program 
changes?     (3)  What  are  the  present  and  future  employment  needs 
in  architectural  technology?     The  instruments  were  based  on  face 
validity  only*     The  discussion  of  why  graduates  answered  the 
needs  questionnaire  in  certain  ways  was  interesting*  For 
example,   some  students  checked  an  item  as  knowledge  essential  and 
later  indicated  they  have  little  use   for  the  item   (knowledge  or 
skill)   on  their  job.     Also,   the  report  showed  that  employers 
var i ed  immensely  in  what  they  expected  of  graduates*     This  points 
out  the  complexity  of  duties  and  competencies  expected  of 
technicians   in  this  area.     For  example /   "We  feel  that  there  is  too 
much  emphasis  on  the  architectural  design  area*     The  conceptual 
design  almost  100  percent   is  done  by  architects  and  engineers  in 
our  office*     We  expect  the  technicians  to  be  more  versatile  in 
det ail  work  and  good  drafting  techniques"   (p*   14)*  Generally* 
however /   the  employers  were  satisfied  with  the  programs  *  The 
graduates  wanted  more  course  work  in  architecture  and  fewer 
related  courses.     They  expressed  concern  with  a  lack  of  practical 
relationship  between  the  courses  offered  in  general  studies  and 
the   technology  area*     The  graduates  expressed  satisfaction  with 
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(3)  When  the  proper  amount 
of  solder  has  been 
applied^  remove  the 
solder  and  the  iron  at 
-the  SAME  time.  This 
will  prevent  overheating 
of  the  solder  and  result 
in  a  smooth^  gleaming 
finish- 


4.     Cleaning  after  soldering 


a-     After  the  solder  connection 
haf:  t^uoled  and  the  solder  has 
solidified^  the  connection 
must  be  thoroughly  cleaned 
with  an  approved  solvent  to 
remove  all  traces  of  flux. 
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50  percent  of  their  students  in  occupational  programs .  In 
contrast,   the  students  in  priva\.e  schools  were  almost  en t ir ely 
trained  for  occupations*     Another  major  difference  was 
unemployment.     University  campus  graduates  had  the  lowest 
rate   (median  6.1  percent).     Community  colle ges  experienced  a 
7.1  percent  medianf   and  private  s chools  had  an  unemployme nt 
rate  almost  double  that  of  the  other  two  institutions.  They 
also  reported  that  the  least  successful  programs  in  terms  of 
graduates*  ability  to  obtain  j  obs  related  to  their  college 
major  were  forestry  technology*  business;  adminis tra t ion/ 
management ,   appare 1  and  accessories f   and  marke ting/ re  tail /finance 
programs .     The  res e ar che rs  concluded  that  the  resul ts  for 
these   four  programs  indicated  planning  of  these  programs  may  not 
be  based  on  available   labor  market  information. 

Maner   (1972)   studied  the  relationship  between  quantitative 
measures  of  mathematics,   electronics,  physical  science*   and  total 
credits   required  for  graduation  and   the  dependent  variables 
of  beginning  salary*   salary  after  five  years*   and  job  success* 
Graduates   for  1967   from  thirty -one  community  colleges  were 
selected  for  the  survey*     Twelve  of  the  colle ges  had  associate 
degree  electronics  programs  accredited  by  the  Engineers*  Council 
for  Professional  Development   (eCPD) .     The  remaining  programs 
were  not  accredited*     Twenty-four  of  the  institutions 
coope  rat ed  *   and  2  60  graduates    (5  7  percent  return)  furnished 
usable  surveys .     The  data  analysis  included  a  bivariate 
analysis  where  T- tests  of  means  were  used  to  determine  the 
success  of  accredited  and  nonaccredi  ted  pr  eg  rams  .     A  t^orrelation 
analysi s  for  salary  and  independent  vari ables  was  conduc ted . 
Multiple  regression  and  analysis  of  covariance  were  used  to 
determine  predictive  effects  of  curriculum  factors  on  salary. 
Maner  reported  that  graduates   from    accredited  programs  were 
more  likely  to  have  higher  salaries*  be  i»ore  mobile ,   tak  e 
their  first  jobs  in  areas  directly  related  to  their  education, 
and  hold  education-related  jobs  five  years  after  graduation. 
Graduates  of  the  nonaccredited  programs  were  more  likely  to  remain 
with  the  same  employer  for  a  longer  time.     There  was  no 
significant  difference  between  graduates  of  accredited  and 
nonac  ere  dited  programs  concerning  s alary  after  five  years  * 
ability  to  obtain  the  first  job*   job  satis  faction*  employment 
security*   or  salary  progression  during  the   five-^year  period* 
It  also  was   found  that  no  significant  relationship  existed 
between  the  beginning  salary  and  ending  salary  and  credits 
earned.     In  addition,   the   "standards"  of  the  ECPD  and  American 
Society  for  Engineering  Education  were  not  valid  predictors  of 
j  ob  success . 

Harris  (1972)  reported  that ,  in  the  fol low-up  of  the  Portland 
Community  College  graduates    (766  students*   of  whom  69  percent 
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b.     A  bristle  brush  atid  solvent 
being  used  to  remove  all  traces 
of  flux  and  any  foreigh  matter 
tha  may  remain  on  the  terminal. 


F.     Inspecting  Completed  Turret  Terminal 
Solder  Connections  for  Quality 


1.     Standards  of  acceptance 
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a.    Wire  being  used  to  gauge 
the  insulation  clearance. 
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b.     Display  slide  VXH 
L8-S29 


a.     Display  slide  YXH 
18-S30 
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by  the  California  Community  College  Board  of  Governors  that  all 
community  college  districts  refrain  from  implementing  any 
new  programs  for  marine  technicians  until  all  existing  programs 
could  be  evaluated.     Some  of  their   findings  were  that  (1) 
marine  technology  instructors  have  fallen  behind  in  their 
perceptions  of  the  skills  required  by  marine  technicians  and 
those  skills  found  to  bs  necessary  in  actual  job  situations* 
(2)   the  term  "marine  technician"  was  not  understood  by  industry, 
and   (3)   students  need  to  be  told  of  job  scarcity. 

Watkins  et  al.    (1973)   assessed  the  need  for  chemical  technicians 
in  seventy-f i ve  indus t ri al  or gani za tions  in  Alabama ,  as  well  as 
the  kinds  and  types  of  skills  required  by  major  employers* 
His  major  finding  was  that  advancement  of  science  caused  the 
professional  chemist  to  move  into  research  providing  excellent 
employment  opportunities   for  chemical  technicians .  These 
opportunities  existed  large ly  in  the  petroleum  *  air  po llution  * 
water  treatment*   food*  drug*  chemical,   soap*  rubber,  paint, 
textile ,   power ,   s tee  1  *   aluminum  *  and  plastics  industries. 

Perhaps  these  two  studies  could  have  been  included  under  the  topic 
of  manpowe  r ;   however  *   it  appeared  appropriate  to  have  some 
examples  of  needs  surveys/assessment  under  this  category . 
Heinket  and  Tepedino's  study  was  chosen  because  they  interpreted 
the  data,   a  procedure  not  carried  out  in  many  studies.  Their 
findings  were  not  favorable,   that  is,   the  instructors  were 
dated  in  thei  r  knowledge  and  perceptions  *  and  there  was  a  job 
scarcity.     Watkins'   study  was  chosen  because    he  detected  a 
major  movement  in  a  field  -  that  the  professional  chemist  was  found 
be  moving  into  research,   and  that  left  a  pi  ace  for  new  j  obs  * 
Heeds  surveys /assessments  must  be  sensitive  enough  to  discover 
facts  such  as  these  and  to  report  the  findings  "  favorable  or 
unfavorable    -  to  institutions /  programs ,  or  individuals . 

Fishkind   (1976)   produced  a  methodology  for  determining  needs  for 
vocational  and  technical  education  for  the  Florida  State 
Advisory  Council  on  vocational  and  Technical  Education*  Unique 
re  suit s  we  re  c laimed  by  the  re se archer  in  three  areas*  First 
the  report  showed  how  existing  manpower  techniques  for  an  urban 
labor  market  area  can  be  improved/   expanded/   and  made  more 
meaningful   for  VTE  planning .     Se cond  /  a  sys tematic  and 
comprehensive  procedure  was  developed  to  project  the  future  supply 
of  labor  by  occupation.     Third/   a  format  was  developed  to  relate 
occupational  supply  and  demand  forecasts  to  VTE  program  codes 
in  a  more  easily  understandable  and  usable  form*     His  report 
contained  a  review  and  analysis  of  the  major  concepts,  definitions, 
and  research  concerning  needs  assessments/  manpower  data/  costs/ 
and  bene f i ts .     Thi s  was,   actually/  more  mean ingf ul  than  the 
results  of  the  use  of  the  developed  methodology* 
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OUTLINE  OF  INSTRUCTION 

b.     Insu)atijDn  gap  shall  be  no 
greater  than  a  distance  equal 
to  ^0  times  the  overall 
diameter  of  the  wire.  Including 
the  Insulation,  measured  from 
the  Insulation  to  the  edge  of 
the  solder  flow  on  the  terminal 


c-     The  preferred  Insulation 

clearance  for  turret  terminals 
Is  one  overall  wire  diameter^ 


d.     Wire  shall  be  confined  to  the 
guide  slots. 


e*     Wire  shall  be  flat  on  the  pad 
portion  of  the  terminal. 


INSTRUCTOR  ACTIVITY 

b.     Explain  all  standards 
of  acceptance. 


STUDENT  ACTIVITY 


3-1-42 


Figure  1:     The  Essential  Areas  of  Research 
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OUTLINE  OF  INSTRUCTION 

f.     Bend  of  wire  shall  fit  snugly 
against  post. 


g.     Solder  shall  have  a  smooth 
gleaming,  finish  free  from 
holes*  pits*  and  stress  lines. 


h.     Solder  shall  show  no  evidence 
of  dewetting  from  the  terminal 
or  the  lead. 


i.     The  contour  of  the'^wire 

strands  shall  be  visible  and 
the  solder  flow  shall  present 
concave  fillets. 
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INSTRUCTOR  ACTIVITY 


\ 
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STODENT  ACTIVITY 


830 


BARRIERS   TO  ENROLLMENT 


Manrov   (1977)   investigated  sex  bias  in  postsecondary  occupational 
educators  in  USOE  Region  Throe  ,^   (Delaware ,  Maryland*  Pennsylvania, 
Virginia  f  Wes+:  Virginia,   and  the  District  of  Columbia)  *  The 
purpose  s  of  rhe  study  we  re  to  identi  f  y  and  compare*  the  views 
of  maJte  and  female  occupational  educators   in  the  following 
areas:    those  teaching  in  male-nriented,  n on*- sex-oriented,  and 
female -oriented  programs  t  and  those  teaching  in  small ,  medium « 
and  large  campuses .     h  survey  instrument  was  developed  r 
validated f  and  post-tested.     It  contained  thirty  items  for 
use  with  a  random  sample  of  41 7  educators*     h  63^3  percent 
r e spons e  was  obtained .     Pearson  product  moment  correlation 
coefficients  wers  used  to  test  relationships  of  biographical 
variables  to  sex  bias  scales.     MANOVA  was  performed  to 
determine  if  differences  existed  between  sex  bias  scores  and 
the  educator  subgroups.     Manrov  concluded  that  sex  bias 
existed  among  male  and  female  postsecondary  occupational 
educators .     The  sex  of  the   educators  had  an  effect  upon  thei r 
sex  bias  and  general  sex  bias  beliefs,  with  males  tending  to 
show  more  sex  bias*     Also,   the   greater  the  years  of  teaching 
experie nee ,   the  greater  the  opposite  sex  bias  and  general 
sex  bias.     General  sex  bias  indicated  the  reluctance  of 
educators  to  accept  coeducational  cl asses  in  occupational 
programs  and  to  support  strategies  for  eliminating 
sex  stereotyping.     Some  sex/opposite  sex  bias  ijadicated  the 
tendency  to  cling  to  sex  stereotype  notions  of  male  and  female 
school-related  abilities  * 

Jaeger   (1976)   identified  barriers  which  appeared  to  deter 
potential  students  from  enrolling  in  and  attending  vocational* 
technical  pos t s econdary  programs .     A  survey,   consisting  ofa 
twenty-one -item  instrument ,  wa s  conducted  from  which  a  40 
percent  return   (1092  persons)   of  potential  students  in  ^four 
districts  in  Wisconsin  responded .     Of  these,   655  were  potential 
post-high  school  students  who  it  might  be  assumed  would  enter 
technical  curriculums  *     Their  reasons  for  not  entering 
post-high  school  education,  in  priority  order,  were  (1) 
postponed  plans  «    ( 2 )   could  not  de cide ,    ( 3 )   found  a  permanent  j ob , 

(4)  needed  to  earn  money  for  self  support  and  family, 

( 5 )  local  programs  did  not  offer  de sired  training,   and   (6 ) 
accepted  at  another  school  *     One  fifth  of  the  respondents  lacke  d 
financial  aid*     0^  this  group,   24  percent  did  not  know  if  any 
aid  was  avai lable ,   and  14  per cent  said  that  there  was  no 

aid  avai  lable .     Tri*nspor  tat  ion  was  a  problem  for  13  percent  of 
the  persons ,  both   ^rban  and  rural  *     Of  the  S  percent  who 
indicated  that  lack  of  information  was  a  barrier,  one-fifth  did 
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OUTLINE  OF  INSTRUCTION 


Insulation  shall  who  no  signs 
of  overheating  such  as  swelling 
'    or  discoloration  nor  shall  it 
^be  imbedded  in  the  solder 
joint* 


There  shall  be  no  wicking  of 
the  solder  under  the  insula- 
tion.   This  provides  the 
required  flexibility  at  the 
connection  to  prevent  vibra- 
tion and  stresses  from  causing 
the  wire  to  break  at  this  point 


1,     There  shall  be  no  spillage  of 
solder  over  the  sides  of  the 
terminal  (a  thin  wetted  area 
is  acceptable). 


S3,I 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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ATTRITION 


Michlein  et  al-    (1976)   studied  student  attrition  in  four  Wisconsin 
technical  institutions*     The  objectives  of  his  study  were 
fourfold;     to  identify, the  extent  of  student  attrition  by  such 
categories  as   "job  outs ,  '*  transfers  f   failure  s*   or  socioeconomic 
withdrawal /   to  ident i  fy  background  characteristics  f  ability 
factors ,   and  sel f -concepts  which  predict  student  attrition; 
to  analyze  background  characteristics  t  ability  factors  r  and 
self-concepts  to  determine  their  effect  on  student  attrition? 
and  to  determine  program  deficiencies/   if  any ,  and  recommendations 
for  Chan  ge  *     His  review  of  the  literature  mainly  concerned 
aspects  of  student  attrition;     dropouts ,   "dropins , "  "jobbing 
out,  **  nonpersisters  and  the  like.     In  addition/   a  separate 
report  on  the  research  for  each  technical  institute  was  included* 
Sone  of  Mi chlein  *  s  conclusions  ^  based  on  a  follow-up  of  20  0  7 
dropouts  *  were  that   (1)   uniform  information  on  students  was 
lack  ing  f  and  there  was  difficulty  in  handling  what  existed; 
i2)  no  one  act  that  will  stop  attrition  was  identified; 
(3)   there  were  as  many  reasons  for  attrition  as  there  were 
dropouts  i    (4)   a  large  percentage  of  dropouts  did  not  remain 
due  to  lack  of  motivation  or  commitment   (according  to  Michlein, 
this  is  the  group  that  must  be  served).     He  proposed  that  one 
person  per  institution  should  be  assigned  the  responsibility 
of  follow-up  of  dropouts . 


MOBILITY 


Buz^ell    (1971)   assessed  the  degree  to  which  mobility   -  geographic 
and  occupational   ^  was  a  function  of  the  type  of  institution 
in  which  the  cert i f ied  electronic  technician  was  educated / 
that  is  /  high  school*  post-high  school,   or  on-the-job*  A 
questionnaire  was  used  to  survey  the  entire  population  (1/563) 
of  certified  elects ical  engineering  technicians  in  New  Jers ey , 
New  York ,   and  Pennsylvania .     A  56.3  percent  response  was 
obtained.     Buzzell   found  that  there  was  no  significant 
difference  in  either  geographic  or  occupational  mobility  among 
the  three  groups  of  technicians . 

Mobility  of  students  and  workers  appears  to  be  a  worsening 
problem  for  educators  and  industry*     As  reported  in  the 
U.S.   Mews  and  World  Report   ("World  Business,"  1978)  workers 
will  not  commute?   they   find  it  more  profitable  to  remain  idle 
because   jobless  benefits  are  generous .     There  fore ,   they  do  not 
have   to  move  where  the  jobs  are. 
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OUTLINE  OF  INSTRUCTION 


Indications  to  look  for 


a»     Inspection  of  a  turret  terminal 
for  quality  Involves  all  of 
the  standards  of  acceptance* 


Two  views  of  a  completed  turret 
terminal. 


(1)   As  we  inspect  this 

terminal,  we  can  see  that 
the  contours  of  the  wire 
strands,  are  visible;  ther*e 
is  also  a  smooth  fillet 
between  the  terminal  and 
wire* 


833 


INSTRUCTOR  ACTIVITY 


b.  Display  slide  YXH 
9  L8-S31 
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STUDENT  ACTIVITY 
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(2)   There  is  no  trace  of  flux 
or  copper  showing  at  the 
end  of  the  wire,  and  also 
the  base  of  the  temdnal 
Is  tinned  as  It  should  be. 


3*     Reasons  for  rejection 


a.     Many  reasons  exist  for 

rejection  of  a  turret  terminal 
connection. 


b*     An  unreliable,  rejected 
connection. 


(1)   Broken  wire  strands* 
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A  stratified  random  sample  of  375  teachers  produced  a  77*6 
percent  return   (290).     Bloom  reported  the  most  widely  used 
activities  were  reading  occupational  and  professional  Education 
j ournals ,  me e ting  wi th  other  occupational  instructors   formal ly 
and  informally /  observing  employees  in  their  occupational 
are  a  f   and  formal  staff  meetings.     Inservice  activities  least 
used  were  both  long-  and  short-term  institutes  or  workshops / 
national  association  meetings  t  and  research.     Bloom  found 
that  sex,  hours  of  work  per  week,   the  number  of  years  of 
work  experience/   size  of  campus,   distance   from  a  college  or 
university*  age*  or  recency  of  a  teacher ' s  pa rti cipation  in 
preservice  education  made  no  difference  in  occupati onal  teachers 
participating  in  professional  growth  activities.     On  the  other 
hand  *  the  higher  the  level  of  education ,   the  more  years  of 
teaching  experi  ence  f   and  the  teacher 's  perception  that 
administration  supports  inservice  education  did  influence  teachers 
to  parti  cipate . 

Sugarman   (19  73)    conducted  an  Education  Professions  Development 
Act  workshop   (EPDA)   in  order  to  examine  certain  aspects  of  teaching 
technical  education  *     The  report  contains  two  sections:   the  first 
included  twelve  papers  on  technical  teaching  on  such  topics  as 
disadvantaged  college  students f   adu 1 1  learning f   individu alized 
ins  true t ion  f   evaluation  t   and  administration  i   the  se  cond 
contained  a  model  for  technical  teacher  education* 

Schmitt   (1971)   focused  upon  the  problems  of  the  ad  junc t 
technical  instructors  in  Michigan  community  colleges.  He 
identified  the  problems  of  ad j  unc t  and  f ul 1- time  in  struct or s  as 
perceived  by  themse Ive  s  f   their  supervisors  t  and  their  students. 
His   sample  consisted  of  eleven  of  the  sixteen  community  colleges 
in  Michigan .     Two  adjunct  instructors^   two  full-time 
instructors/   their  supervisors ^   and  s tuden ts  were  interviewed  in 
each  college.     In  addition,   the  students  comp3  eted  a  rating 
form*     Multivariate  analyses  of  variance  were  used  to  identify 
problem  differences  between  the  two  types  of  instructors/ 
Pearson  product -moment  correlation  tests  were  used  to  detect 
any  relationships  between  instructor  self- ratings  and  student 
ratings  *     Schmitt  indicated  that  the  supervi  sors  identified 
the  problems  of  adjunct  instructors  as   follows :     selecting  and 
organizing  course  content ;   grading  and  evaluating  s tuden  ts ; 
developing  test  materials/   and  problems  in  selecting,  designing, 
and  using  teaching  aids*     Adjunct  instructors  express ed  concern 
with  the  lack  of  course  outlines  and  faculty  guidelines   from  the 
colleges f   self- evaluation,   individualizing  in st ruction*  identifying 
priority  competencies  needed  by  students  for  an  occupational 
area  r   keeping  current  *   and  deve loping  tests.     Anal ys is  of  student 
ratings  revealed  tha t  course  content  of  the  full-time  inst rue tors 
was  viewed  as  better  organized*     While  not  statistically 
significant/   full-time  instructors  were  rated  by  the  students 
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(2)   Discolored  insulation. 

{3)   Wire  not  properly  pos- 
tioned  on  terminal  * 

(4)  Overheated  solder* 

(5)  Disturbed  solder 
(6X  Wicking 

(7)   Scrapped  spot  on  the 
terminal 
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There  we  re  s  igni  f i  can t  gains  in  the  degree  of  accomplishment 
ratings  of  teaching  performance  on  oral  questioning  for  the 
fellow  instructor  review  group  and  the  teacher  educator 
review  group*     It  should  be  noted/  however*   that*-  because  of 
the  reluctance  of  p  -ople  to  change ,   be  observed  and  critiqued  •* 
implementation  of  such  techniques  involves  patience. 

Technical  teacher  education  has  not  enjoyed  the  attention  it 
deserves ,     The  reason /   of  course ,   is  that  the  employing 
institution  would  prefer  a  candidate  with  industrial  experience 
rather  than  relying  on  teaching  experience  to  provide  competency 
in  pedagogy  *     This   reliance  on  teaching  experience  has  not 
provided  the  best  means  to  achieve  proficiency.     The  100 
modules  produced  by  the  National  Center  for  Research  in 
Vocational  Education ,   and  the  research  cited*   indicate  some 
attention  to  preservice  and  inservice  attention  to  technical 
teache  rs  *     In  addi  tion  the  national  priority  workshop, 
Pos t -Secondary  Personnel  Development   {Doty  and  Gepner,   19  76) , 
focused  on  the  problems  of  technical  teacher  education.  Their 
basic  finding  was  that  technical  teachers  will  participate 
in  teacher  education  activities  if  there  is  administrative 
support  and  if  there  is  some  reward  for  such  participation* 
They  also  will  pursue  those  activities  which  improve  technical 
competence  rather  than  teaching  competence /  even  though 
the  ir  supe  rvisor s  may  re  gar d  teaching  compe  ten  cies  as  equally 
important  as  technical  competency  * 


CEEDENTIALING 


Chris  ten sen   (1976)   was  concerned  with  the  question  of  whether  or 
not  technic^.l  teachers  used  the  teaching  competencies  they 
perceived  as  important*     He   collected  data  from  a  random 
sample    ( 3  69 )   of  teachers   from  Colorado ,   Florida*  Minnes ot a , 
Nebraska ,   and  New  Mexico*     His  data  analysis  was  based  on  248 
usable  returns  relative  to  the  teachers '  perceptions  toward 
seventy-'f  i  ve  competencies  *     Using  the  Statistical  Package  for 
the  Social  Sciences    (SPSS)   computer  program  analyses,  Chris  tens  en 
found  that  the   respondents  rated  sixty- three  competencies  as 
important  and  used  fifty-nine  of  them.     He   concluded  that 
technical  teachers  generally^  use   the  competencies  they 
bel ie ve   are   important .     He  also  found  signi f i can t  dif f e ren ces 
between  importance  and  incidence  of  use  of   fifteen  competencies  * 
This   finding  indicates  that  these  competencies  were  used  less 
than  might  be  expected  when  one  considers  that  they  were 
believed  to  be  important.     Based  on  the   study   findings  it  was 
recommended  that  certification  requirements  might  be  changed, 

Delzer  (1972)  surveyed  20  percent  of  the  full-time  technical 
teachers  and  administrators  having  direct  responsibility  for 
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c.     Aiiother  unreliable  connection. 


(1)   Pits  in  the  solder. 


(2)   Wicking  (insulation  cut 
away  to  show  extent). 


(3)  Dewetting. 


(4)   Nicked  strand  (between  • 
insulation  and  terminal). 
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RETIRED  TECHNICIANS 


The  National  Center  for  Research  in  Vocational  Education  (1977) 
announced  a  project  to  support  the  strengthening  of  education 
through  use  of  retired  technicians .     In  this  project,  both 
younger  and  older  adults  benefit ,  as  retired  persons  with 
trades ,   technical  skills ,  and  knowledge  are  urged  to  work 
with  personnel  in  occupational ,   technical  *   and  career  education 
programs  at  the  community  college/post secondary  level .  The 
project  is  being  tested  in  two  post secondary  institutions  in 
Ohio. 
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G.     Safety  PreM"*ions' 


1-    Work  piece 


(a)   Same  as  rest  of  lessons 


2.  Tool 


(a)   Same  as  rest  of  lessons 
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selection  patterns  over  time ,   analyses  indicated  that  program 
areas  varied  substantially  in  degree  of  s tabi lity  and  that 
indj  vidua 1  program  areas  may  have  both-  stable  and  unstable 
aspects  within  their  own  patterns  *     Persons  wanting  to 
examine  Cop a  and  Kleven ' s   fol low-up  ques tionnai re  should  contact 
the  Minnessota  Research  Coordinating  Unit. 

Nelson   (1976)   was  concerned  with  accessibi li ty  of  occupational 
programs  to  students  in  ^'open  door"  colleges .     To  aid  teachers 
and  counselors  in  guiding  students ,  he  tested  the  applicability 
of  Holland's  theory  of  career  development  to  personality  and 
environmental  t\ ^es   found  in  community  college  occupational 
programs .      ( Hoi land  had  hypothesized  that  satisf action  and 
achievement  were  a  function  of  the  interaction  of  personality 
and  environmental  types. )     Data  were  collected  from  425 
volunteer  students  in  four  colleges  of  the  North  Carolina 
community  college  system.     Student  personality  type  was 
assessed  using  the  Voce.tional  preference  Inventory,  satisfaction 
with  the  curriculum  was  assessed  using  the  Curriculum  Satisfaction 
Indei:,  and  biographic  data  were  obtained  from  student  data 
sheets.     Multiple  regression  analysis  and  forward  st  Dpwise 
regression  were  employed . 

Nelson  found  support  for  Holland's  btslief  that  persons  terd  to 
choose  environments  that  are  congruent  with  their  personality 
types .     However ,   he  found  a  lack  o f  support  for  Hoi land ' s 
hypothesis  that  congruency ,  consis tency ,   and  homogeneity 
are  predictive  o  f  higher  achievement  and  greater  satis  faction 
in  an  en^'irrnment .     Nelson  concluded  that  previous  research  ]  ent 
(or  " tended  to  support" )   support  to  Hoi land ' s    framework  which 
has  helped       unselors ,   teachers ,   and  s tuden t s  organize  their 
thoughts  about  occupations  and  that  his  study,   too,  supported 
Hoi land  *  s  theory . 

Technical  educators  need  to  become  more  aware  of  the  research 
cojicerning  job  selection  patterns  and  3ob  satisfaction*  As 
has  been  stated  by  several  researchers ,   the  student  will  try 
to  find  j  obs  whi  ch  will  satis  fy  personal  needs  and  cul tural 
backgrounds  ^     A  technical  educator *s  enthusiasm  for  his/her 
work  aroct  may  overwhelm  the  student  in  the  selection  process. 


MILITARY  RESEARCH 


Ball  and  Anderson  of  the  Educational  Testing  Service  worked 
with  the  (.xfice  of  Naval  Research,   Personnel  and  Training 
Research  Program ,   to  s tudy  the  theory  and  practice  of 
training/education  program  evaluation.     Their  second  report 
(October,   1975)   consi s ted  of   ( 1 )   a  nati onal   su rvey  of  200  adult 
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NOTE:    Teflon  releases  toxic  fume^ 
at  400  degrees  F.    Be  expecfally 
careful  when  stripping  wire  as  the 
element  exceeds  400  degrees  F  and 
will  cause  fuming  of  Telefon 
insulation. 


III.  APPLICATION 

Perfonnance  Sheet  3*1-1P 


IV.  SUMMARY 

A.  Introduction 
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Supervise  each  student's 

completion  of   , 

emphasizing  safety;  soldering 
performance. 


Emphasize  Importance  of 
the  suiwnary  for  the 
student. 


STUDENT  ACTIVITY 


Complete  Performance 
Sheet.    Ask  questions 
if  procedures  are  not 
clear. 
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full-time  study  and  on-the-job  training  ensured  the  best  rate 
of  completion  and  that  correspondence  courses  for  the 
technical  level  should  be  used  only  for  extenuating 

circumstances .  « 

Miller's  review  of  research    (1974)   for  the  Air  Force  was  a 
notable  contribution  for  technical  euucators  interested  in 
simulation  and  cos t-fi  deli ty  slmu lat ion  -     He  reviewed  the 
uses  of  simulation  in  technical  training  with  'special 
emphasis  on  relatively  inexpensive  simulation  and  'ieve loped 
guidelines  and  general  learning  principles  for  using  such 
simulation.     Based  on  his  review f   Miller  concluded  that  even 
though  the  fidelity  of  a  training  device  for  certaia  procedural 
tasks  may  be  low  /   there  may  no  t  be  any  adverse  ef  fe :; ts  on 
measures  of  criterion  performance  -     Also,   the  opera -  ion  of 
complex  electronic  equipment  may  be  simulated  with  simple, 
relatively  inexpensive  devices  wi  thout  any  decrease  in  learner 
performance-     Miller  also  concluded  that/    "In  g^^neral/  the 
methodologies  that  have  been  developed  for  the  application  of 
simulation  have  been  long  and  cumbersome.     Attenpts  at 
validating  rules  and  principles  have  been  relatively  rare  f   and / 
as  a  result/    little  more  is  known  now  about  the  application  of 
simulation  in  technical  training  than  was  known  20  years 
ago"    tp-    1) , 

Haverland/  at  the  Human  Resources  Research  Organisation/  conducted 
a  study  for  the  Air  Force   (1974)   to  develop  a  model   for  matching 
t raining  approaches  or  innovations  with  training  setting/  i-e-, 
phys ical  setting,  personnel/  and  resources ,     The  mode  1  contained 
two  sets  of  ques tions  cones rning  the  requirements ,  resources/ 
and  constraint  '   in  the  specific  training  setting  and  the  factors 
in  training  approaches /   i ,e - /   any  te chnique /   device /  or 
system  considered  for  use  in  training.     Answers  to  these  two 
sets  of  questions  provide  the  information  needed  to  evaluate 
how  well  a  training  approach  "fits"   the  training  setting-  The 
value  of  thi s  research  lies   in  the  1  is ta  of  questions  -  the  most 
comprehens ive  the  reviewers   found  -  which  could  be  used  to 
improve  the  teaching/learning  process ,     Thi  s  model  couxd  be 
adapted  and  used  by  technical  educators  in  their  research  in 
the  public  education  system, 

Hansen  conducted  a  throe -phased  study   (19731   concerned  with 
individualizing  instruction.     The  T?hase  I  i  esearch  objectives 
were  to  conduct  ^  comprehensive  review  and  analysis  of 
state-of-the-art  developments  in  adaptive  instructional 
models  and  to  recommend  which  instructional   models  were  suitable 
for  use  in  three  Air  Force  technical  trainung  courses  (Precision 
Measuring  Equipment /   Inventory  Management /  and  Weapons 
Mechanic)-     Objectives  of  research  tasks   In  Phases  IT  and  III 
werft  to  provide  computer  simulations  of  the  three  instructional 
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1  *     Nature  of  suirmary, 


2*     Purpose  of  suiraiary* 


Directions  to  students. 


1 .  Questions 


2*  Notes 
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Exchange    (Tkaidex)   System,     TRAIDEX  is  an  ir formation  storage 
and  retrieval  sys  tem  designed  to  reduce  the  cost  of  developing 
technic^al  training  courses  within  the  armed  services  by 
allowing  developers  to  have  timely  access  to  a  comnrehensive , 
up-to-date  catalog  of  well-described  and  validated  courses. 
The  information  collection  and  analysis  that  ^oxm  the  basis 
for  these  findings  was  performed  during  the  period  April,  1975 
through  April ,   1976,     The  study  indicated  that  the  inters er vice 
sharing  of  validated  technical  course  units  can  significantly 
de  crease   the  time  and  cos  t  required  to  produce  courses  for 
which  identical  or  similar  units  muet  be  developed*  This 
view  was  supported  both  by  qualified  development  personnel 
and  by  the  experience  of  course  developers  who  have  reused 
course  material  from  other  services. 


Valentine   (1977)   conducted  a  study  with  three  main  objectives; 
(1)   to  investigate  the  validity  of  the  Armed  Services  Vocational 
Aptitude  Battery    (ASVAB)   and  of  educational  data  for  Air  Force 
technical  training^    (2)   to  investigate  unique  elements  of 
educational  background  and  test  data  in  predicting  Air  Force 
te  chnical  s  ucces  s  ,  and   (3)   to  assess  homogeneity  of  prediction 
equations  for  subjects  defined  by  race  and  sex.     This  study 
resul ted  from  an  Air  Force  Military  Pe  rsonnel  Center  reque  st  for 
an  investigation  of  the  ethnic  fairness  of  education  data  as 
opposed  to  test  scores  for  classification*     Using  the  ASVAB,  data 
were   collected  for  all  Air  Force  non-prior-service  enlisted 
persons  during  the  period  September,   1973  to  October,  1975, 
The  anal yse  s   reve  al ed  that  predictions   for  student,  success  based 
on  race  and  sex  groups  are  more  reliable  than  predictions  based 
on  test  results  and  educational  background  of  students.  Success 
in  this   study  was  defined  as  grades  received  by  students  in  the 
technical  courses*     It  was  emphasi:£ed  by  the  researchers  that  the 
educational  background  of  students  as  a  predictor  of  success  should 
not  be  used  at  this  time  because  of  bias  in  this  type  of 
information ,     The  white  male  achieved  the  most  success  of  sex  and 
race  groups  in  this  study , 

The  research  conducted  by  the  various  branches  of  the  Armed  Forces 
is  comprehe  nsi ve  and  thorough .     The  studies  ci  ted  we  re  those 
available  in  the  ERIC  system,  but  there  are  many  others  one  might 
obtain  through  the  Defense  Documentation  System.     To  summarise  this 
re  search ,  it  was   found  that  adul t  te  chni  cal  programs  have  not 
been   adequately  evaluated  and  that  guidelines  for  evaluation  must 
be  structured  to  compensate   for  the  varied  program  environments  * 
Ful 1- time  and  on- the- j ob  education  were  the  most  successful, 
based  on  program  completion  rates ,     Correspondence  courses 
were  not  too  successful   for  technical  instruction,  but  low 
f ide 1 ity  simulation  was  successful*     Incentive  motivation 
must  be  based  on  strong  reward,   e,g,^  money  and  gift  certificates. 
Predi  ction  of  program  success  based  on  sex  and  race  was  more 
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OUTLINE  OF  INSTRUCTION 
C.     Recap  of  lesson 


V.     INFORMAL  TEST 

There  is  no  infonnal  test  for  this  lesson 
topic.    It  has  been  provided  for  through  the 
Implementation  of  Part  III,  "Application." 


VK  ASSIGNMENT 


Sl7 


ERjC  1225P1 


INSTRUCTOR  ACTIVITY 


C.     Emphasize  safe 


VI.    Provide  students  with 
homework  assignment. 


C. 


VI. 


STUDENT  ACTIVITY 

Ask  questions  if 
material  not 
clear;  check 
notes  to  insure 
accuracy  and 
con^'letRness. 


Ask  questions  if 
the  assignment  is 
unclear*.  Complete 
assignment. 
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Figure  2:  Research  Metrix 
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FLEET  TRAINING  CENTER 
NAVAL  STATION 
NORFOLK.  VIRGINIA  23511 


Hlnlature/Microminature  Electronic  Repair 
{2H)  Program  A1000034 

Security  Classification:  UNCLASSIFED 

Lesson  Topic  3*2: 

Soldering  to  Hook  and  Pierced  Tab  Terminals 

Time  Allocation;    Classroom   1*75  Hours 
Laboratory  5*0  Hours 

INSTRUCTIONAL  MATERIALS 

1.  Training  Equipment 

a.     HERP/2H  Kit  T 

2.  Training  Aids 

a*  Slides  YXH  L9-S1  thru  YXH  L9'S28 
3*     Training  Aids  Equipment 

a*     Projector.  Slide 

b*     Screen*  Projector*  Standard 
4*  Text 

a-     Student's  Guide 
5*  References 

a.  HIL-STD-454D 


b.  NHB-5300*4  (3A) 

c.  NASA  SP-5002 
TERHIKAL  OBJECTIVE: 

Supported  partially  by  this  lesson  topic: 

5*0   CONNECT  wires  to  turret  terminals*  hook  and 
pierced  tab  terminals*  bifurcated  terminals 
and  connector  pins  using  the  proper  tools  and 
soldering  techniques  following  the  procedures 
and  to  the  standards  outlined  in  HIL-STD-454D* 
MIL-S-45743C  and  NHB  5300*4  (3A)* 

ENABLING  OBJECTIVES: 

Uhen  you  complete  this  lesson  topic*  you  will  be  able 
to: 

3*2* i  PREPARE  hook  and  tab  terminals  for  soldering 
by  cleaning  and  iinning  following  procedures 
and  to  the  standards  outlined  In  HIL-SM5743C* 

3*2-2       PREPARE  wires  for  soldering  by  stripping  and 
tinning  following  the  procedures  and  to  the 
standards  outlined  in  HIL-S-45743C* 

3*2*3       CONNECT  prepared  wires  to  hook  and  pierced  tab 
terminals  using  the  proper  tools  and  soldering 
techniques  follov/ing  the  procedures  and  to 
the  standards  outlined  In  HIL-3TD-454D*  ' 
^  HrL-S"45743C  and  NHB  5300*4  .(A).  ^ 
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American  Society  for  Engineering  Education  were  not  valid 
predictors  of  job  success    (Maner /  1972). 

With  regard  to  articulation  of  programs  between  educational 
ins ti tut ions ,   e.g.,   secondary  vocat ional  schools  and  community 
colleges/   it  was  found  that  articulation  was  hindered  due  to 
the  separation  among  institutions  and  associations .  State 
organizational  structure  was  found  to  have  a  significant 
impact  on  articulation   (Bender ,    1973;   Bushne 11 ,  1978; 
Fishkind ,   197  6 ;   Keeling ,   1973 ;   Roy ,   19  72)  * 

Attrition  of  students /  one  of  the  biggest  problems  of 
community  colleges /  was  difficult  to  understand .  Information 
on  this  topic  is  inadequate  and  the  re  are  numerous  reasons 
for  attrition.     The  studies  concluded  that  no  one  single 
act  could  be  determined  to  stop  attrition   (Michlein,  1976; 
Puffer,   1971).     Potential  technical  students  who  did  not 
enter  school  did  so  because  they  postponed  plans,  could  not 
decide ,   found  a  permanent  j  ob ,  needed  to  earn  money /  or 
wanted  a  different  program  or  a  different  school.     Lack  of 
financial  aid  and  ignorance  of  availability  of  such  aid  caused 
som€i  persons  not  to  enroll*   as  did  a  lack  of  transportation  and 
a  general   lack  of  information  about  the  colleges   (Jaeger,  1976). 

Persistors  in  technical  curricula  did  not  change  their 
perceptions  of  their  chosen  occupational  program   (Farber*   1971 ; 
Gillie  and  Basualdo*   1973).     More  persistors  than  dropouts 
attended  small  rural  high  schools.     Many  students  lacked 
satisfactory  high  school  preparation  for  technical  education 
(Puf f e r /   1971).     Dropouts  had  signi f i cant ly  lower  math  and 
social  studies  examination  scores  in  high  school  (Greenfield, 
1976;   Kollin/   1971/   Puffer*    1971).     Students  who  had  an 
occupational  commitment  in  mid -high  school  had  greater 
persistence  and  graduation  rates   (Garbin  &  Vaughn*   1971).  And* 
perhaps  not  surprisingly  *   the  more  influence  parents  had  on 
student  registration*   the  higher  the  dropout  rate    (Puffer,  1971). 

Full'-time  study  and  on-the-job  training  ensured  the  best 

rate  of  completion  in  technical  training    (veterans  Administration , 

19  76  a) *     Correspondence  training  produced  low  comE letion  rates 

for  teclrnical  training.     In   fact*  the  more  technical  the 

curri cula /   the  greater  the  d ropout  ra te   (veterans  Admini s tration / 

1976  a) .     Predictions  of  success  in  technical  training  were  more 

valid  using  race  and  sex  groups   than  educational  background 

(Valentine ,   1977 )  . 

The  criteria  for  selection  of  chief  administrators  of  technical 
education  in  two- year  colleges  should  be  a  doctorate  in 
education/  exposure  to  the  two-year  college/  and  occupational 
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CRITERION  TEST 


Given  selected  hook  and  pierced  tab  terminals  the 
student  will  be  required  to  prepare  the  terminals 
and  necessary  wire  for  soldering  and  ^then  connect 
the  wires  to. the  terminals  completlng'a  minimum  of 
two  single  and  one  double  connection  on  each 
terminal  style  In  accordance  with  the  procedures 
and  to  the  standards  outlined  In  Performance 
Sheet 

HOMEWORK 

Read  and  study  Notetaking  Sheet 
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OUTLINE  OF  INSTRUCTION 
K  INTROOUCTION 
A.     Contact  . 


4 


•  B.  Readiness 


852 
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INSTRUCTOR  ACTIVITY 


Introduce  self  and  topic. 
Provide  for  students  needs 


t  1.  Muster 


Comfort 


Visibility  'and  seating 


Explain  value  of  subject 
natter,  pointing  out  where 
appropriate,  its  relation- 
ship to  the  following: 


3-2-3 


STUDENT  ACTIVITY 
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planning  and  professional  role   (Foreman/   1975)-     The  greatest 
concern  among  adjunct  instructors  was  a  lack  of  course  outlines 
from  tho  colleger    their  supervisors  concurred  that  selecting 
and  organizing  content  was  one  of  the  adjuncts'  prevalent 
weaknesses   (Schmitt*   1971) > 

The  military  training  systems  have  been  confronted  with  the 
high  cost  of  te  chnical  education  programs  and  have  sought 
ways  to  reduce  equ  ipment  costs.     In  one  study*   it  was  found 
that  low  fidelity  equipment  simulation  did  not  adversely  affect 
learner  performance   (Miller,   1974) ♦ 

A  number  of  findings  were  reported  regarding  technical  students- 
Students  differed  in  certain  characteristics  among  types  of 
institutions  and  in  job  success  as  measured  by  the  sixteen 
Personality  Factor  Questionnaire  and  other  tests    (Mayer,  1971 j 
Rothwell/   1970/   Wiggle,   1977) -     Successful  technical  students 
may  be  distinguished   from  unsuccessful  students  by  certain 
nonintellectual  characteristics    (Ingram,   1973)  -     There  were 
differences  between  the  evening  student  and  the  day  student.  The 
evening  student  was  older  and  more  likely  to  be  working  full 
time ;   the  day  students  made  a  career  choice  earlier,  were 
helped  more  by  counselors,   and  were  more  concerned  with  grades 
(Webb,   1971)-     Holland's  theory  that  persons  tend  to  choose 
environments  congruent  with  their  personality  types  seems 
warranted    (Nelson,   1976) . 

As  a  group,   students  who  followed  a  college  prep  program  in 
high  school  achieved  significantly  higher  than  the  high  school 
vocational  group  in  college  technical  math  and  s cien ce .     S tuden t s 
who  followed  a  vocational  program  in  high  school  had  a  higher 
degree  of  job  satisfaction  than  college  prep  wajors  in 
high  school   (Killin,   1971)*     The  mean  reading  level  of  junior 
college  students  varied  from  one  to  four  grade  levels  below 
the  mean  readability  levels  of  texts  used  in  instructing  them 
(Karnes  ^  Ginn,   1976).     The  humanities  requirements  for 
occupational  programs  demonstrated  that  students  must  adapt 
themselves  to  the  college  rather  than  the  college  serving  the 
students   (Kroeger  St  Brace,   191 1  \  .     Instructional  staff,  counselors, 
and  administrators  have  marginal  influence  on  students  with 
academic  and  personal  problems   (Puffer,   1971) * 

The  community  colleges  have  50  percent  of  their  students  in 
occupational  programs    CSenler  ^  Enderleln,  1973)*     Only  56>2 
percent  of  all  occupational  students  enrolled   in  a  community 
college  intended  to  prepare  for  employment  in  that  career  area 
(Lach,   1978)-     Many  students  entered  college  with  short  term 
Ob j  ect i ves  and  could  complete  their  objectives  by  enrolling  in 
a  few  courses    (Lach,   1978) .     A  high  percentage  of  graduates  were 
employed  in  occupations   related  to  their  programs  (Noeth 
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and  Hanson,   1975).     Most  were  highly  satisfied  with  their 
pre sen t  occupations    (Lach ,   1978;   Noeth  and  Hanson,  1975; 
Shimada,   1976;   Tari  and  Maiers,   1974)*     Most  feel  they 
could  not  have  obtained  their  present  job  without  technical 
education    (Harris*   1972;  Noeth       Hanson,   1975)*-  Placement 
rates  for  community  college  occupational  students  were  higher 
than  those   for  baccalaureate  students    (Lach,   1978)*     Rates  for 
the  majority  of  community  college  occupational  students  were 
higher  than  those  of  baccalaureate  students    (Lach,  1971)- 
The  majority  of  community  college  occupational  students  took 
jobs  in  the  college  district  which  they  attended  (Buzzell, 
19  70 ;   Lach,   19  78  ;    "World  Business , "   19  78 . )     Graduates  expressed 
concern  with  the  lack  of  a  practical  re  la ti on ship  between  the 
courses  offered  in  general  studies  and  their  technical  studies 
(Reburn,   1971;   Tari  and  Maiers,   1974).     Graduates  of 
associate  degree  programs ,   in  continuing  their  education,  choose 
the  following  areas  in  order  of  priority:     mathematics , 
biological  and  physical  science,   social  science ,  and  fine  arts 
(Gillie,   1973).     The  poor  job  market  caused  many  graduates  to 
take  jobs  which  were  not  their  priority   (Gillie  and  Mann ,   1973) * 

Although  there  was  no  indication  that  other  types  of  technical 
instructors  disliked  their  textbooks ,   the  electronics  technology 
instructors  were  not  satisfied  with  the  textbooks  available 
in  their  area.     They  belie ved  the  texts  did  not  contain 
enough  realistic  material    (Cheshier,  1974)* 

Research  findings  concerning  women  showed  that  women  can  be 
attracted  to  traditionally  male-*oriented  fields  and  will  enroll 
in  community  college  technical  programs.     However,  unless 
recruitment  is  conducted ,   enrol 1 me nt  of  women  will  be  slight, 
according  to  several  reports    (Boyer,   1973;  Mintz,   1976) . 
Sex  bias  exists   among  both  male  and   female  pos t secondary 
occupational  educators  and  tends  to  increase  with  the  years 
of  teaching  experience    (Manrov,    1977)  .     '^^'omen  engineering 
students  continued  to  receive  higher  sax         '•""^rs  than  did 
males    (Engineers  Joint  Council,  1977)* 


RESEARCH  PRIORITIES 


Walter  Brooking  and  Albert  Riendeau,   of  the  United  States 
Office  of  Education,   Post secondary  and  Adult  Occupational 
Programs  Branch ,  were  asked  for  their  opinions  on  technical 
education  research.     Brooking  replied  for  both  on  April  27,  1978 
and  his  comments  with  regard  to  categories  of  research  needs 
are  quoted  at  some   length  here* 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


X.     Accomplishment  of  dailv 
tasks  aboard  ship. 


2.     The  necessity  of  the 
skills  and  techniques 
in  repair  of  printed 
circuit  boards. 


3.     Personal  applications 
of  the  knowledge  and 
skills. 


4.     Seek  to  motivate.  Tell 
a  good  tie-lh  story 
if  possible. 


9032-33P9 


3-2-4 


ERIC 


successful,   high  quality  technical  education  programs. 
For  want  of  this  type  of  information  we   feel  that  the 
staff  development  efforts  often  provided  by  teacher 
leadership  developing  institutions  can  be  superficial 
and  fail(s)    to  get  down  to  really  imoortant  elements 
in  technical  education  program  initiation  and 
administration  which  make  a  unique  and  high  quality 
effort*     We  believe  that  much  could  be  learned  from 
the  priva  te  in  s ti  tution  s  who  live  by  tuition  and 
continue  year  after  year  to  provide  graduates  which 
in  many  cases  are   the  pacesetters   for  employment 
in  their  field. 

Charles  0.   Whiteheads   president-elect  of  AVA,   responded  with 
the   f ol lowing  points : 

Continuation  and  expansion  of  the  articulation  study 
s tar ted  by  the  AVA/AACJC  Joint  Study  Project,  headed 
by  David  Bushnell ,  must  be  accomplished*     This  to 
me  holds  the  greatest  pptential  in  the  total 
post secondary  vocational  education  sector.  Potential 
of  expanding  technical  education  efforts  in  such 
areas  as  CETA,   economic  development,  correctional 
ins  ti  tution  s,   etc.  (1978) 

Jake  Salley,   the  vi  ce-presiden t-elec t  of  the  Te  chni  ca 1  Educat i  on 
Division  of  the  American  Vocational  Association,   reported  his 
views  with  the  following  list  of  priorities: 

Program  Evaluation.     There  is  an  ever  growing  need  to 
know  the  acceptable  and  re  cognized  methods  and 
procedures   for  the  evaluation  of  programs .  This 
should  not  be  just  from  the  standpoint  of  whether 
to  continue   a  program  but  also  from  the  basis  of 
improvement  * 

Teacher  Quali  f ications .     what  are  the  recognized 
standards  for  a  quality  teacher  in  a  technical 
program? 

Teacher  Loading.     This  presents  problems  in  a 
comprehe  nsive  col  lege .     There  is  con  tinued  coli  cern 
among  faculty  and  administration  as   to  the 
teaching  load  of  faculty  members.  (1978) 

Suggestions   for  research  were  included  in  many  of  the  studies 
reviewed  in  this  report,     In  particular,   references  to  priority 
research  can  be   found  in  studies  by  0uder   (1969),   Earning  (1975), 
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OUTLIKE  OF  INSTRUCTION 

C.  Effect 


fi.  Overview 
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INSTRUCTOR  ACTIVITY  • 

C.     Mhen  following  a  subject 
matter  lesson  topic,  do  the 
fol losing; 


STUDENT  ACTIVITY 


If     Explain  relationship 
j5f\this  lesson  to 
previous  lesson(s). 


2,  Commend  students  for 
mastery  of  skills  in 
previous  lesson(s). 


D.     Overview  lesson  by; 
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Evalua  tior^ 


Evaluation  and  accountability  aie  most  pressing  issues.  In 
spite  of  this  "immediacy,   evaluation  needs  to  be  researched. 
Hofft  research  has  concentrated  on  process  measures  of  program 
quality.     Process  should  only  be  described  as  a  means  to  infer 
that  certain  student  outcomes  h ave   resulted .     If  meaningful 
measures  of  quality  technical  education  programs  are  to  be 
obtainedf  measures  must  be  extended  beyond  the  usual  follow-up 
study  variables  into  such  crucial  variables  as  occupational 
success,   satisfaction/  and  advancement . 


Instruction 

Much  work  needs  to  be  accompli  shed  here .     One  spe  cif  ic 
problem,   due  to  an  increasing  lack  of  funds*   is  the  inability 
of  institutions  to  obtain  standard  industrial  equipment. 
Simulation  techniques  need  to  be  designed  and  tested  using  less- 
than- industrial-- level  equipment  to  achieve  skills  transferable 
to  industry. 


Liberal  Arts 

Libe  ral  arts  studies  whi  ch  report  information  relevant 
to  tho  tetchnical  education  student  need  to  be  identified.  This 
applies  to  the  need  for  all  persons  to  develop  their  human 
re  la t  ions  ski  lis . 


Pe  rcept ions 

A  critical  review  of  the  va lue  of  studies  of  perceptions 
by  different  populations  toward   technical  education  should 
be  considered.  ^ 


Politics  and  Research 

The  effects  of  politics  on  the   interpretation  of  research/ 
the  information  collected,   and  even  the   funding  of  research  need 
to  be  studied.     This  is^  particularly  so  in  areas  where  educators 
are  cautious  because   negative  results  may  affect  p4^1ic 
perception s  of  techni cal  educat ion . 

Private  and  Public 

Recent  federal  and  sta'.e   legislation  has  expanded  the  number 
of  private  educational  agencies  that  may  offer  technical 
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 ' 

9032-33P9 

INSTRUCTOR  ACTIVITY  ' 

1.     Stating  learning  obj&; 
tlves  as  contained  on 
cover  pages  to  this 
topic* 


2*     Stating 'procedures  to 
be  followed  during 
the  lessonv 


a.    Taking  notes 


STUDENT  ACTIVITY 


, b.    Asking  questions  , 


,c.     Use  of  criterion  test 


SOME  ADDITIONAL  RESOURCES 


ERIC 


I  -     Some  books  with  an  hisuorical  perspective: 

-   Brooking,  Walter .     Criteria  for  Technician  Education. 

Gillie,  Angelo  C-     Principles  of  Post- Secondary 

Voca ti  ona 1  Education . 

Graney,   Maurice         The  Technical  Institute . 

*   Harris,   Norman  C.   and  Grede,  John  F.     Career  Education 
in  the  Colle<?es  * 

'   Miller ,   Aaron  and  Gillie,  Angelo  C-     A  Suggested 
Guide   for  Pos t*-Se  condary  Vocational  Educat  ion  . 

'  Technician  Education  Yearbook   (first  edition  was 
published  in  1963)  . 

II  -     Key  j ournals ,  ye arbooks  ,  nationa 1  con f erence  reports , 
newsletters ,   and  per  iodi c  reports  : 

.   American  Technical  Education  Association^   Inc.  Journal 
is  the  official  journal  of  the  ATEA  designed  to  provide 
members  with  an  opportunity  to  exchange  ideas  amon'g 
persons  in  the  technical  education   f i^ld . 

'  Annual  Conference  on  New  Horizons  in  Community  College 
Occupational -Technical  Education   f by  Jame s  Hoe rner ) 
conducted  at  Virginia  Polytechnic  institute  and  State 
University  contains  reports  by   leaders  in  technical 
education  on  various  issues,  problems ,   and  programs , 

"   Annual  Pennsylvania  Conference  on  Post-Secondary^ 
Occupational  Education  is  a  conference  first  he  Id  in 
1969   (Gillie,   October  6-8,   1969)    for  persons 
inte  res ted  in  topi  cs  and  problems  con  cerning 
occupational  education-     The  conferences  have  been 
planne  d  to  cover  the  topi  cs  of  evaluation   ( Gil  lie  / 

1971)  t   social  and  health  related  services  (Gilli, 

1972)  ,   articulation  and  coordination  between  secondary 
and  postsecondary  education    (Gilli, *1973,   1974,   and  1976 ) , 
cont  J  nuing  and  adult  education   (Gilli,  1975), 
accommodating  change  in  pos t-se condary  occupational 
education    (Martorana  et  al.,  X977),  programming 

*NOTE :     Dr.   Gillie   changed  the  spelling  of  his  name  from 
Gillie  to  Gilli. 
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II,  PRESENTATION 

A<     Types,  sizes, and  usage  of  hook  and  tab 
terminals- 


L     Common  types  and  sizes 


*  ^  a.  Types 


g032-33pg  V 


INSTRUCTOR-ACTIVITY  * 

3,     Invite  questions  con- 
cerning objectives 


Explain  and  describe  the 
types  and  sizes  of  hooks 
tab  terminals  while  pra- 
jecting  slides- 


1-     Display  slide  YXH  19- 
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STUDENT  ACTIVITY 


Ask  guestloits  co'i- 
cerning  objectiv<i$ 
or  procedures  If 
In  doubt. 


Students  take  no^cs 
and  ask  questions 


announcements ,   research ,   and  the  like . 


*  Technical  Education  Research  Centers,   Inc.  -  Southwest, 
a  nonpro f 1 1  corporation ,   carries  out  research 
projects ,   devel ops  cur ricula ,  and  dis seminates 
program  information  on  technical  occupations  that 
requi  re  post secondary  education  *     Present  research 
pertains  to  energy  use  and  conservation  technicians . 

*  Technical     Education  Yearbook ,   star ted  in  1963, 
contains  information  on  issues ,  problems ,  proposals  , 
federal  legislative  development s ,   case  studies  of 
programs ,  program  descriptions ,  directories  of 
institutions  and  officials,   and  listings  of  professional 
organizations  concerned  with  technical  education* 

*  Technology  Today  is  a  publication  in  which  technical 
educators  and  industrial  personnel  can  share 

exper  iences  ,  problems ,  phi losophies ,   re  search , 
programs ,   and  technical  expertise  / 

*  The  VRE  Technical  Education  Newsletter  provides 
information  on  recent  engineering  and  technical 
education  conferences ,   technical  di s cover ies ,  and 
f acu Ity  imp rove men t  projects. 

See  also     publications  by  the  Engineers  council  for 
Pro fessional  Development  concerning  accreditation , 
professional  developmen t ,  ethics ,  guidance ,   and  special 
topics  :     Engineers  Counci 1   for  Profess i on al  Developmen t , 
Publications  Office,  345  East  47th  Street,   Hew  York* 
Hew  York  10017* 


In  addition ,   the  American  Vocational  Association 
recognized  the  National  Association  of  Instructional 
Leaders  in  Technical  Education   (NAILTE)   at  the  December 
4,   1978  national  convention.     The  primary  purpose  of  the 
NAILTE  is  to  upgrade  communication  between  technical 
educators  and  to  increase  the  professional  competencies  of 
its  members . 

III.   Bibliographies : 

-   For  the  person  seeking  resource  materials,  Reinhart's 
bibliography,  Vocational-Technical  Learning  Materials , 
2nd  edition    (1974)   has  a  listing  of  5,167  books 
and  394   journals  pertaining  to  various  vocational 
and  techn ical  areas .     The  materials  relate  to 
nonprofessional  instructional  programs  requiring 
less  than  a  baccalaureate  to  c'omplete.  The 
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OUTLINE  OF  INSTRUCTION 
.    (1)   Hook. {question  mark  s^le) 


(2)   Hook  {"J"  shape) 


(3)   Tab  {pierced  tab  eyelet) 


b.  Sizes 


{1}  Many  sizes' are  used  dependl  ig 
on  current-flow  requirement} 
of ''the  device. 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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(2)   Terininal  sfze  and^^^re  size 
should  correspond;  y'^'^ 


Uses 


a: 


ERIC 
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Hook  and  tab  terminals  are  used 
to  provide  connection  points  on 
sealed  devices  and  terminal  boarfls. 


Tab  terminals  are  usually  con- 
nection points  on  the  rear  of 
edge  connector  receptical  pins- 
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STUDENT  ACTIVITY 


SG4 


3-2-9 


Borgen,   J. A.   and  DaviS/   D.E*_    An   Investigation  of  Curriculum 
Development  and  Evaluation  Models  with  Implications 
Toward  a  $yi>i:ems  Approach  to  Curriculum  Development  and 
Evaluation  in  Occupational  Education  as  Part  of  Phase  II 
Report .     Joliet,  Illinois:     Joliet  Junior  College,  1971. 
(ED  O60  201) 

Bowers ,   E .     Occupational  Education  Information  Heeds  and 

Governance  Patt erns  in  Selected  California  Communi ty  Col lege s . 
Sacramento ;     Calif  ornia  Communi ty*  Colleges,  Office  of  the 
Chancellor,   1975.      (ED  132  261) 

Boyer,   E»     Women  *-  Are  Technical-Occupational  Programs 

Attracting  Them?     C level  and ,  Ohio :     Cuyahoga  Communi  ty 
College,   1973*      (ED  085  065) 

Boyett,   R.H.  and  Thomas,   H*B.     Baseline  Data  for  Teacher 

Education .     Paper  presented  at  the  annual  meeting  of  the 
American  Education  Research  Association,   New  York,   New  York, 
April,   1977.      (ED   138  562) 

Braden,   P.V*  and  Paul,  K*K*     Huclear  Technician  Manpower  Survey: 
Approach  to  an   Inf ormation  System .     Atlanta ,  Georgia : 
Southern  Interstate  Nuclear  Board,   1971.      (ED  066  583) 

Brooking,  W»     Criteria  for  Te chnici an  Education :     A  Suggested 
Guide .     Washington ,  D  *C*  :     Superintendent  of  Documents , 
U.S.   Government  Printing  Office,   1968.      (ED  027  4"l7) 

Bureau  of  Education  for  the  Handicapped.     Proceedings  of  the 

Conf e-rence  on  Research  Heeds  Related  to  Career  Education  for 
the  Handicapped:     January  17-19,   1975^     Princeton,  New 
Jersey:     Educational  Testing  Service, 1975.      (ED  121  OOl) 

Burger,   L. J .   and  McKeever,   R.     Developing  Articulated  High  School 
and  Post  High  School  Vocational  Technical  Curricula  in 
Minnesota.     Final   Report  *     Minneapolis ,  Minnesota: 
Res earch  Coordinating  Unit  for  Vocational  Education,  1975. 
CeD   lie  749) 

Bushnell,  D.S.     C  oope  ration  in  Vocational  Education :     AAC JC/AVA 
Joint  Study^     Arli ngt on ,   Virginia ;     American  Voca t iona 1 
Association ,   1978.      (ED   160  150) 

Buzze 1 1 ,  C  *  H .     Incidence  of  Geographic  and  Occupational 
Mobility:  Among  Certified  Electronic  Technicians  in  ths 
Middle  Atlantic  States.    Ed.D.   dissertation,   New  Brunswick, 
New  Jersey:     Rutgers   -  The  State  University,  1971. 


OUTLINE  OF  INSTRUCTION 

c.     When  this  type  of  terminal  Is  usecf^ 
the  connections  are  normally  made 
in  an  end-on  manlier  to  the  device 


/ 


Bj  *  Preoarinq  hook  and  tab  terminals  for 
soldering. 


INSTRUCTOR  ACTIVITY 


B.     Display  Slide  YXH  L9-S3 


STUDENT  ACTIVITY 


I.  Cleaning 


a.  '  Terminals  must  be  cleaned  prior 
to  attaching  leads  or  connectors 
by: 


(I)  Adding  new  solder  and  remov 
excess  in  order  to  tin  surf 
and  remove  oxides^ 


_  itg 
surfa  :e 
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INSTlUiCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(2)  On  new  untarnished  terminals 
the  use  of  solvent  alone  for 
cleaning  Is  often  sufficient 


b.     If  terminals  are  handled  during 
joint  preparation*  they  must  be 
recleaned  with  solvent  as  a  final 
step  prior  to  soldering* 


2.     Tinning  ^ 


a.     Used  or  tarnished  terminals  shoult 
always  be  tinned  prior  to  soldering. 


b.     The  tinning  process  enhances 

solder  flow  on  the  connection  and 
cleans  oxides  from  the. terminal* 
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C.     Preparing  wire  for  soldering  to  hook  and 
tab  terminals. 


1.     Tools  used 


a*     Mechanical  and/or  thermal  wire 
strippers* 


b*     Soldering  Iron 


c*     Antiwickinq  devices 


^  9034-3SP9 
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INSTRUCTOR  ACTIVITY  • 
C.     Display  Slide  YXH  L9-S4 


STUDENT  ACTIVITY 
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University  Parkt     The  Pennsylvania  State  University,  Center  for 
the  Study  of  Higher  Education     i972.      (ED  072  194) 
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d-  Vice 


e.     Round  nose  pliers 


f .    Nylon  rod 


g-     Flush-cutting  pliers 


2.  Stripping 


ErIc  872 
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STUDENT  ACTIVITY 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Same  techniques  and  procedures  as 
those  taught  for  wire  preparation 
when  soldering  turret  terminals* 


3*  Tinning 


a*  Same  techniques  and  procedures  as 
those  taught  for  wire  preparation 
when  soldering  turret  terminals* 


4*  Bending 


a*  Any  method  mav  be  used  for  bendinc 
wire  that  does  not  damage  the  win 
in  any  way* 
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OUTLINE  OF  INSTRUCTION 
(1)   Round  nose  pliers 


(2)  H.v^on  rod 


(3)  Dummy  termirwl 


b.  Care  must  be  tctken  not  to  crush* 
overstress,  or  birdcage  the  wire 
during  the  bending  operation. 


Hook  and  tab  terminal  solder  connection 
specifications. 


1.     Wire  wrap 


INSTRUCTOR  ACTIVITY  * 


STUDENT  ACTIVITY 


1.     Display  Slide  YXH  L9-SJ 


^5 


o 


'77 


McLennand /  B  *  T*     fi  Developmental  Study  of  fiutomotive  Programs 
in  TWO" Year  Colleges  with  Implications   for  a  Planning 
and  Standards  Guide .     Ed.D*   dissertation/   College  Station: 
Texas  A  &  M  University,  '>971* 

McManis  Associates,   Inc*     Study  of  Residential  Vocational 

Centers  in  Maxyland :     Part  II ^     Wash ing ton ,  D * C . :  McManis 
Associates,   Inc.,   1975*      (ED  122  096) 

Magisos,   j»h.   ^nd  Stake Ion ,   A . E .     Adult  Vocational  Education: 
An  Annotated  Bibliography  of  Publications   and  Projects. 
Columbus ,   Ohio :     The  National  Center  for  Research  in 
Vocational  Education ,   19  75  * 

 *   Post- Secondary  Vocational  Education :     An  Annotated 

Bibliography  of  Publications  and  Projects.     Columbus ,  Ohio : 
The  National  Center  for  Research  in  vocational  Education, 
1975. 

Maner ,   A . H ,     An  Evaluation  of  the  Relationships  Between  Selected 
Curri  culum  Factors  and  Success ful  Employment  of  Engineering 
Technicians^     Ph*D.   dissertation.   College  Station: 
Texas  A  &  M  University,  1972* 

Maney ,  T  *  J ,     The  Feasibility  of  Implementing  a  Basic  Planning, 
Programming  and  Budgeting  System  within  the  Technologies  and 
Pre- Engineering,   and  Business  Instructional  Areas  of 
Nicolet  College  and  Technical  Institute,  Wise on sin's 
Pilot  Dual  Track  Institution.     Ed-D*     dissertation,  Minneapolis 
University  of  Minnesota,  1972. 

Man  ro  V ,    A  ♦      Basic    Beliefs    Reaa  rdina  Sjeji   BAA3   Aj^ar^a  Pog^hsf^cnndary 
Occupational  Educators  in  Region  Three ,     Ph-D,  dissertation. 
Black sburg :     Virginia  Polytechnic  institute  and  State 
University  ,   197  7 . 

Mar tor ana,   S.V.   et  al-     Eighth  Annual  Conference  on  Pos tsecondary 
Occupati onal  Educati on :     Accommodating  Ch ange  in  Post secondary 
Occupational  Education^     University  Park :  Pennsylvania 
State  University,   Center  for  the  Study  of  Higher  Education , 
1977*    (ED  139  495) 

 .     The  Ninth  Annual  Pennsylvania  Conference  on  Pos tsecondary 

Occupational  Educati on Programming  Posts econda ry  Occupational 
Education ,     University  Parkt     The  Pennsylvania  State 
University,   center  for  the  Study  of  Hi gher  Education ,  197  8, 
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OUTLINE  OF  INSTRUCTION 

a.^  In  all  cases,  for  hook  a^d  tab 
style  connections,  the  minimum 
wrap  around  the  terminal  shall  bp 
90  degrees  (1/4  turn) 


b. 


c. 


S7 


The  maxlmun]  wrap  sKall  be  no  morp 
than  270  degrees  (3/4  turn)  ■ 


For  tab  type  terminal  connectionp 
theVecomnended  wire  wrap  is  180 
degrees.   The  wire  should  be  flubh- 
cut,  after  bending  at, 180  degree* 


For  -hook  or  "J"  type  terminal 
connection'^  the  reconmended  wrap 
IS  120  degrees.'  The  wire  should 
flush-cut  after^bendlng  at  120 
degrees, 


INSTRUCTOR  ACTIVITY 


c.  Display  Slide  YXH  L9-:;6 
Stress  1^0  degrees  pns- 
f erred  for  pierced  tab 


d.     Display  Slide  YXH  L9-;7 
\     "Stress  120  degrees  ti> 
160  degrees  for  hook  ' . 
type 


STUDENT  ACTIVITY 


ERIC  9034-35P9 


3-2-16 


Mints/  Develop^^ient  of  a  Model  for  the  Recruitment  of  Mature 

Women  in  Traditionally  Male-Qr ien te d  Occupational  Education 
Programs .     Ed*D*   dissertation.   New  Brunswick,   New  Jersey: 
Rutgers  -  The  State  Uni vers  i  ty ,   1976  * 

Moffitt,  M*C*     Handbook  for  Evaluating  Disadvantaged  and 
Handicapped  Students  for  Planning  Occupational  Education 
Programs .     Raleigh,  North  Carolina:     Division  of  Occupational 
Education/  Department  of  Public  Instruction/  1970* 
(ED  052  342) 

Morris,  W.  and  Gold,  b.K*     Student  Accountability  Model: 

Procedures  Manual.     Vocational  Education^   Part  Sacramento: 
California  Communi t y  Colleges,   1974-      (ED  097  071) 

National  Center  for  Research  in  Vocational  Education*  Directory 
of  Task  Inventories /  Vol >   1 .     Columbus ,  Ohio ;  The 
National  Center  for  Research  in  Vocational  Education /   19  74  * 

 *     Directory  of  Task  Inventories,  VoI>   2.     Columbus , 

Ohio:     The  National  Center  for  Research   in  Vocation al  Education , 
1975. 

 *     Directory  of  Task  Inventories,  Vol.    3.     Columbus ,  Ohio : 

The  National  Center  for  Research  in  Vocational  Education , 
1976. 

 *     "Post-Secondary  Vocati onal-Te chni cal  Personnel  Development 

Project- "     Centergram^     13(Narch,   1978) * 

 *     "Project  Assert:     Use  of  Retired  Technicians  as  Volunteers 

to  Strenathen  Pos t se condary  Occupational  Education  * "  Centergram. 
12(November/   1977) . 

National  Science  Board*     Science  Indicators   1976  -  Report  of  the 
National  Science  Board  1977.     Washington /  d  *  C  *  :     U  *  S  * 
Government  Printing  Office/  1977* 

Nelson  /  D  *  L.     Using  Hollands  Theory  and  Selected  Demographic 
Variables  in  Predicting  Achievement  and  Satisfaction  with 
Curriculum  Choices  of  Post  Secondary  Occupational  Studies. 
Ph  *  D*   di  sser tatioii ,  Blacksburg :     Virginia  Polytechnic 
Institute  and  State  University*  1976. 

Nel son  *  M  -  J  *   and  Denny  *   E  *  D  *     The  Ne Ison-Denny  Reading  Test  ^ 
Examiners  Manual ^   Boston,  Massachusetts:     Houghton  Mifflin 
Company,   1973  , 

New  Educational  Direction ,   in  c*     Evaluation  of  Vocational  Technical 
Ed u  cat ion .     Phase   1 .     A  Re  view  of  the  Li  terature . 

Crawf ords vi lie ,  Indi ana :  New  Edu cational  Directions,  Inc**  1975* 
(ED  131  333) 
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OUTLINE  6r  INSTRUCTION  ' 

e*     The  cut  for-  120  dearies  is  not 
straight  across  the  wire  but  ' 
angled  tb  form  a  flush  surface 
with  Jthe  side  of  the  termirial 
when  insjtalled. 


2.     Uire  position 


a. 


Proper  position  of  wire  on  hook 
terminals  requires  that  it  be 
firmly  in  contact  with  the  termini 
mounting  surface. 


Connection  to  a  hook  terminal. 
Near  maximum  wrap  is  used,  rather 
than  the  optimum.   This  wrap  is 
not  preferred  since  it  makes  the 
wire  difficult  to  remove. 


1 


INSTRUCtOR  ACTIVITY  * 
e.     Disolav.Slide  YXH  L9-S£ 


a.     Display  Sli^e  YXH 


3-2-17' 


STUDENT  ACTIVITY 


b.     Display  Slide  YXH  L9-s:0 


9 


8S1 


Prizzia,   R*     Manpower  Survey  Project:     A  Survey  of  Industry 


Opinion.  Honolulu  #  Hawaii ;  Honolulu  Community  College  # 
1973v      (ED  096  554) 


Puder ,  w.  H  .     Priorities  for  Vocat  ional*-Techni  cal  Education 

Research  in  Morth  Carolina.     Raleigh:     North  Carolina  State 
University,   1969*      (ED  036  756) 

Puffer,  K.     A  Study  of  Student  Characteristics  at  a  Post 
Se condary   Institute  o£  Technology .     Ed.D.  dissertation, 
Urbana:     University  of  Illinois,  1971. 

Rasmus sen ,  0  *  A . ,   Jr  .     Conceptualizations  of  Teaching  Roles  for 
Computer  Related  Instruction  in  Community  Cc liege  Technology 
Programs*     Ed.D.    dissertation,  Houston,  Texas: 
University  of  Ho us  ton ,   19  75 . 

Reburn,   K*     A  comparative  Analysis  of  che  Mathematics  Used  in 
Industry  by  E le  ctroni  c  Te  chni  cians  Having  an  Associate 
Degree  *   Ph*D*   dissertation,    Greeley;    University  of 
northern  Colorado,   1971  * 

Reinhart,   B*    -Vocational ^Technical  Leariiincf  Materials  :  'Books 
and  Manuals  for  Schools  and  Community  Colleges  ^  Second 
Edition .     Columbus ,  Ohio:     The  National  Center  for  Research 
in  Vocational  Education,   1974.      (ED  092  773) 

Rhine,   S.H.     Technician  Education  -  Who  chooses  It?     Hew  York, 
Hew  York:     Conference  Board*    Inc* ,   1972.      (ED  080  744) 

  and  Creamer,  The  Te  chni  cal  Mjjipower  Shortage :  How 

Acute?  Oak  Brook*  Illinois:  National  Industrial  Conference 
Board ,   inc . ,   1969  * 

Ri  chardson ,  W . B  *     Cost-Benefit  Analysis  of  Vocational  Te  chni  cal 
Education  Programs  in  Mis  sou ri  Junior  Colleges*  Ph*D. 
dissertation,  Columbia :     University  of  Missouri,   197  2. 

Riverside  Research  Institute .     The  Coordination  of  Program 

Planning  and  Evaluation  Systems  for  Occupational  Education . 
The  Development  and  Implementation  of  the  Reporting  and 
Evaluation  System  for  Occupational  Education.     New  York, 
New  York:     Riverside  Research  Institute,   1974.      (ED  105  120) 

Roth we  11 ,  W*  B .     The  Relationship  of  certajn  Predictive  Factors 
Including  Personality  Traits   to  Job  Success  of  Graduates  of 
Stenographic  and  Secretarial  Programs  of  Public  Supported 
Technical  Institutes   and  Junior  Colleges  in  the  State  of 
Alabama .     Ed.D.   dissertation.  Auburn ,  Alabama :  Auburn 
University ,   1970  . 
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OUTLINE  OF  INSTRUCTION 


A  properly  positioned  wire  on  a 
tab  terminal*   Wire  does  not  ha>te 
to  enter  vertically  to  the  mounting 
surface  on  tab  style  terminals  in 
that  the  preferred  18  degree  wrajp 
is  being  used. 


Wire  position  requirements  for 
for  double  or  multiple  wires  on 
hook  terminals  are  the  same  as 
for  single  wire  connections  witl' 
the  following  additional  require 
ments. 


(1)   The  wires  wrap  around  the 
terminal  In  alternating 
directions.   This  equalizes 
stresses  and  protects  the 
glass  seal  at  the  base  of 
the  terminal  from  damage. 


INSTRUCTOR  ACTIVITY  . 

c.     Display  Slide  YXH  19- 
Stress  this  point. 


d.     Display  Slide  YXH  19- 


512 


/ 


STUDENT  ACTIVITY 


CP- 
CP 


FRir 


9036-37P9 


SS2 
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South  Carolina  State  Advisory  Council*     The  Adequacy  of 
Vocational  and  Technical  Education.     The  Report  of  a 
Speci  al  Study  *     Columbia :     South  Carolina  State  Advisory 
Council  on  vocational  and  Technical  Education,  1976. 
(ED  126  315) 

Staples/  J.R»     Responsibility  for  Technical  Curricula  in  Arizona 
Junior  Colleges.     Ed*D*  dissertation/  Tempe ;  Arizona 
State  University,  1970. 

Statewide  Inventory  of  Current  and  Intended  Programs  at  Illinois 
Public  Community  Colleges.     Springfield:     II  lino is  Community 
College  Board,   1976,      (ED  135  422) 

Stegeman /  G  *L . ;  Wagner ,   D  * J . ?   and  Anderson ,  R . H .     Assessment  and 
Determination  of  Basic  Competencies  necessary  for  utility 
Operators  Osing  Ground  VJater  Sources  Part  1.     Fennimore : 
Southwest  Wisconsin  Vocati onal -Technical  Institute*  1975* 
(ED   113  589) 

Stevens  /  D  * W .     Employment  Piro jections  for  Planning  Vocational- 
Tschnical  Education  Curricula  j     Mission  Impossible?     Columbi  a 
University  of  Missouri,  College  of  Education*  Department  of 
Practical  Arts  Vocational- Technical  Education*  Office  of 
Vocational  Education  Research,   1976.      (ED  136  014) 

Stoehr,         et  al *     Airframe  and  Powerplant  Mechanics  Curriculum 
Study,     Final  Report.     Kenosha ,   Wisconsin :     Gateway  Technical 
Institute,    1976a*      (ED  133  016) 

 *     Research  of  Curriculum  Content,  Data  Processing  Program. 

Kenosha /  Wi scorns  in :     Gateway  Technical   Institute,  197 6b. 
(ED  134  250) 

Storm/   G»     "State  of  the  Art.**     In-Service  Technical  Upgrading 
of  Post-Secondary  Vo  era  ti  onal -Technical  Instructors. 
Big  Rapids ,  Michigan:     Ferris  State  College*  1976. 

 .     "The  Scope  of  Technical  Upgrading  -  Technical  Upgrading 

Occupational   Instructors. "     American  Technical  Education 
Association ,   Inc.   Journal .      5   (January -February ,   1978) : 
10-12. 

S tua rt  f   W. R.     Analysis  of  Two  Year  Engineering  Technology 

Curricula  on  the  Basis  of  Employer  and  Employee  Experiences  > 
Ed.D.   dissertation f  Buffalo:     State  University  of  New 
York,  1972. 


118 


OUTLINE  OF. INSTRUCTION 


(2) 


All  wires  approach  the  terminal 
from  the  same  direction  (ang'e) 


(3) 


The  wires  normally  attach  si^e 
side-by-side  on  the  terminal 
If  the  terminal  size*  wire 
size,  or  number  of  wires 
dictate',  a  Diqqvback  (one 
wire  directly  on  too  of  another) 
mountino  stvle  is  oermissibl 
but  care  must  be  taken  to 
adjust  the  diameter  of  wire 
bends  accordingly. 


e.     Method  of  holding  hires  for  hook 
and  tab  terminals  in  the  proper 
soldering  position. 


Area  to  be  soldered 


INSTRUCTOR  ACTIVITY 


(3)  Stress  side  by  si4e  or 
piggy  back  techni< 


cue. 


e.     Display  Slide  YXH  L9-S13 


3.     Display  Slide  YXH  L9-s: 


STUDENT  ACTIVin 


ERIC 


9036-37P9 


3-2-^19 


SS5 


"U*S*   Business  -  Trends  That  Shape  The  Future*"     U.S.   News  and 
World  Report.     84(Pebruary  13,    1978)  i  65. 


U .  S  *   Department  of  Health,  Education,   and  Welfare^     Office  of 
Education*     Agr i cultural  Equipment  Technology :     A  Suggested 
Two- Year  Post-High  School  Curriculum  *     Washington ,   D  * C  * : 
Superintendent  of  Documents ,  u*S .   Government  Printing  Office, 
1970.      (ED  038  527) 

 *     Architectural  and  Building  Construction  Technology: 

A  Suggested  Two- Year  Post-High  school  Curriculum^ 
Washington ,   D  *  C  * :     Super  in tendent  of  Do  cument s ,  u  *  S  * 
Government  Printing  Office,   1969*      Ced  038  527) 

 .     Civil  Technology  and  Structural  Options :     A  Suggested 

Two*Year  Post-High  School  Curriculum.     Washington,   D*C* : 
Superintendent  o  f  Documents ,  u  *  S  *   Government  Pr  int  ing  Office  , 
1969*      (ED  012  338) 

 .     Criteria  for  Technician  Educat i on t     A  Suggested  Guide . 

Washington ,   D  *  C  *  :     Superintendent  of  Documents ,  u . S  *  Government 
Printing  Office,   1968*      (ED  027  417) 

 .     Farm  Crop  Product  ion  Technology:     A  Suggested  Two* Year 

Post-High  School  Curriculum.     Washington^   D*C.:  Superintendent 
of  Documents,  u*S*   Government  Printing  Office,  1970* 
(ED  039  346) 

 *     Forest  Techno  logy :     A  Suggested  Tvo -Year  Post*High  School 

Curriculum*     Wash  ing ton ,   D  *  C  *  :     Superintendent  o  f  Documents  t 
U*S.   Government  Printing  Office^   1968.      (ED  021  063) 

 .     Grain  ,   Feed  ,   Seed  ,   and  Farm  Su^l^  Te  chnology  ;  A 

Suggested  Two-Year  Post-High  School  Curriculum.     Washington,   D*C. : 
Super-intendrnt  o  f  Documents  t  U.S.   Government  Pr  int  ing  Office  , 
1968*      (ED  029  961) 

 -     Mechani cal  Technology  Design  and  Pro due t ion :  A 

Suggested  Two-Year  Post-High  school  Curriculum.  Washington, 
D - C *  :  Super  intendent  of  Document  s ,  U - S  *  Government  Printing 
Office,  1969* 

 .     Metallurgical  Technology:     A  Suggested  Two* Year  Post*High 

School  Curriculum*     Washing ton^   D*C.:     Superintendent  of 
Documents ,   u*S -   Government  Printing  Office ^  1968. 
(ED  037  565) 

 *     Ornamental  Horticulture  Technology:   A  Suggested  Two-Year 

Post"High  School  Curriculum,  Washington ,   d. C  * :  Super  intendent 
of  Documents,  u*S*   Government  Printing  Office,  1970. 
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OUTLINE^ OF  INSTRUCTION 

a.     The  area  to  be  soldered  consists 
of  .ihe  „p.or.tlQij„of_the  terminal 
and  wire  that  are  In  contact  wltjh 
each  other. 


Smooth  fillets  must  be  formed 
between  the  wire  and  terminal  at 
all  areas  of  contact* 


c. 


There  must  be  no  copper  exposed 
on  the  Cut  end  of  the  wire. 


4.     Solder  quantity 


a.     Solder  fillets  must  be  formed  at 
all  points  of  contact  between  ti^e 
wire  and  the  lead  and  all  filletis 
must  be  concave. 


INSTRUCTOR  ACTIVITY 
a.  Stress 


STUDENT  ACTIVITY 


90:3-37P9 


3-2-20 


Veterans  Administration*     Conipletion  Rates  for  Education  and 
Training  under  the  VietnamEra  GI  Bill*     A  Study  .submitted 
to  the  Committee  on  veterans  Affairs,   United  States 
Senate/  94th  Congress/   2nd  Session,     Senate  Committee 
Print  No*   48,  Washington /  D, C, :     Veterans  Administration / 
1976a,       (ED  139  917) 

 *     Training  by  Correspondence  Under  the  GI  Bill   (An  In- Depth 

Analysis),     A  ^tudy  submitted  to  the  Committee  on  veteran's 
Affairs  >   United  S  ta te  s  Senate  ,  9  4th  Congress  /  2nd  Se  ssion  * 
Senate  Committee  Print  No*   49,     Washington ,   D ,  C ,  : 
Veterans  Administration/   1976b,      {ED  135  977) 

Ward*   C*F,     The  state  of  Accreditation  and  Evaluation  of 

Pos tsecondary  Occupational  Education  in  the  United  States, 
Raleigh:     Worth  Carolina  State  University^  Center  for 
Occupational  Education  ^   19 70  *      (ED  052  364) 

Wat kin s ,    D»   e t  al *     Chemical  Technician  Manpower  Survey :  State 
of  Alabama,     University :     The  University  of  Alabama, 
Ins  ti tute  of  Higher  Educ  ation  Research  and  ^ervices/  1973* 
(ED  081  604) 

Webb,   R»  S  *A  *     A  Comparative  Profile  of  Daytime  and  Evening 
Enrollees   in  Electronics  Technology  Courses  in  Community 
Colleges  in  che  San  Jose,   California  Job  Market,  Ph*D* 
dis ser tat ion ,  Los  Angeles :     Uni ver s i ty  of  California / 


Welch,  F*G*     Cooperative  Education :     A  Review,     Columbus,  Ohio: 
ERIC  Clearinghouse  on  Adult ,   Career*   and  Vocational  Education/ 
1977*      (ED   149   185)  " 

  and  Farmer/   E*I,     Asses  sment  of  Acedemic  Credits  for 

Cooperative  Work  Experien ce :     A  Nation al  Survey  Concerning 
Two -Year  Colleges  and  Universities,     University  Park ; 
The  Pe  nnsyl vania  state  Uni ve  rsity,  1977* 

Whitehead*   CO*     Personal   letter  to  Charles  Doty^     May  24,  1978, 

Wi ggle  ^  F  * A  *     The  Analysis  of  Personal  Characteristics  of 
Students   in  Four  Distinctly  Different  Pos t- Secondary 
In s ti tuti ons ,     Ph*D*   dissertation/   Auburn ,  A labama  t  Auburn 
University ^  1977* 

Willett,   L*H,   and  Piland^   w*E,     Employer  Evaluation  of 
Oc  cupational  Programs ,     Pres  ent ation  at  the  Ameri  can 
Education  Research  Association/   Ann  Arbor /  Michigan , 
July/    1973*      {ED  078  819) 


1971* 
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OUTLINE  OF  INSTRUCTION 

b.     There  must  be  no  excessive  solder 
flow  to  other  areas  of  the  terminal 


c.     Solder  quantity  jnust  be  such  that 
contours  of  wire  and  individual 
wire  strands  are  clearly  visible. 


E.     Tools  used  to  make  hook  and  tab  solder 
connections. 


L  Handtools 


O  9036-37P9 

ERIC 


8SS. 


INSTRUCTOR  ACTIVIT/ 


1. 


Renind  students  that 
tools  are  the  same  as 
^  used  previously. 


STUDENT  ACTIVITY 


3£ 


3-2-21 
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OUTLIKE  OF  INSTRUCTION 

♦ 

Techniques  for  making  high  quality  hook 
tab  solder  connections. 


ard 


1*     Application  of  flux 


9036'37P9 


a. 


Flux  contained  within  the  solder 
Is  normally  sufficient  for  soldering 
a  properly  cleaned  and  prepared 
connection. 


External  flux  may  be  used  If 
desired  however.  Its  use  greatly 
Increases  chances  of  solder 
wicking  up  under  the  Insulation 


89') 


INSTRUCTOR  ACTIVITY  ■ 
F.     9isp?ay  Slide  YXH_L9-S15 


STUDENT  ACTIVITY 


^ 


3-2-22 
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OUTLINE  OF  INSTRUCTION 
Proper  heat 


a. 


Proper  heating  source  is  determihfed 
by  choosing  a  tip  size  and  elemen: 
wattage  app'roprlate  to  the  mass 
being  soldered.   Use  the  variable 
power  control  to  set  temperature 
at  the  desiret!  level . 


Proper  heat  flow  is  established  b.^ 
using  a  clean,  dry  Iron  and  formi  ig 
a  heat  bridge. 


Applicaiton  of  solder 


For  proper  application  of  solder, 
bring  a  clean,  dry  Iron  Into  cont 
with  the  terminal  and  the  wire. 


ct 


INSTRUCTOR  ACTIVITY  *  . 


3-2-23 


STUDENT  ACTIVITY 


S33 


OUTLINE  OF  INSTRUCTION 

b»     The  Iron  In  proper  contact  to  bot 
ttie  terminal  and  the  wire  and  the 
heat  bridge  being  established  at 
the  junction  of  the  Iron  and^^thr" 
wire*        "  ^ 


c»     Method  of  establishing  a  heat 

bridge  on  termlanls  with  more  than 
one  wire  .attached^ 


(1)   Alternating  direction  of  the 
wire  wrdD» 


INSTRUCTOR  ACTIVITY  ' 

b.     Display  Slide  YXH  L9-S 


NOTE:   The  Iron  tip  aiqs 
In  maintaining  wire 
position. 


c.     Display  Slide  YXH  L9-S 


I.  Stress 


STUDENT  ACTIVITY 


9038-39P9 
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OUTLIHE  OF  INSTRUCTION 

♦ 

(2)  All  wires  approacb  termlna 
from  the  same  direction  am 
■  attach  to  terminal  side-by 
side. 


d. 


(3)  Caution  must  be  used  not  t» 
misalign  wire  position  witp 
soldering  Iron  tip. 


The  prope'  method  of  applying 
solder  to  a  single  wire  connection 


(1)   First,  tin-cut  end  thorougily 


(2) 


Flow  In  sufficient  solder  to 
form  fillets.   Note  that  a 
very  small  amount  of  solder 
Is  required  to  complete  thjts 
type  connection. 


INSTRUCTOR  ACTIVITY 
(2)  Stress* 


(3)  Stress 


d;    -Display  Slide  YXH  L9 


STUDENT  ACTIVITY 


SIS 


3-2-25 
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OUTLIKE  OF  INSTRUCTION 

♦ 

(3)   Remove  Iron  and  solder  at  the 
SAME' time. 


e.     Proper  rftethod  of  applying  solder 
to  a  multiple  wire  connection. 


(1)   First,  tin  cut  ends  of  ALL 
cut  wires  in  the  connection 
(on  piggyback  style,  capillar^ 
action  will  tin  hidden  end). 


(2)   Add  sufficient  solder  to  fonr 
fillets. 


(3)   Remove  iron  and  solder  at  the 
SAME  time. 


INSTRUCTOR  ACTIVITY  . 


e.    Display  slide  YXH  L9-S1) 


STUDENT  ACTIVITY 


r  a 


3-2-26 


OUTLINE  OF  INSTRUCTION 
4.     Cleaning  after-soldering. 


Thorough  cleaning  after  solderlrjg 
Is  always  required. 


Cleanliness  must  also  be 
during  soldering. 


practiced  b, 


INSTRUCTOR  ACTIVITY 


a.     Display  slide  YXH  LS- 


)20 


Display  Slide  YXH  L9-t21 
Note  the  grossly  exag 
gerated  example  of  po|>r 
soldering. 


STUDENT  ACTIVITY 


G.     Inspecting  completed  hook  and  eyelet 
terminal  solder  connections  for  quality. 


1.     Standards  of  acceptance 


900 
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OUTLINE  OF  INSTRUCTION 
a.    Typical  hook  and  tab  connnectior 


(1)  The  correctness  of  insulati 
clearance  (hook  and  eyelet 
terminals  use  the  same  in- 
sulation clearance  as  turret 
termianls) 


(2)   Wire  wrap  (greater  than  pr^ 
fferred) 


(3)   Solder  fillets 


(4)  Wire  entry  ar^le 


9'\2 


INSTRUCTOR  ACTIVITY  ■ 
a.     Display  Slide  YXH  L9rb22 


on        (1)   Stress  all  points 


1  \ 


STUDENT  ACTIVITY 


CP 
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OUTLINE  OF  INSTRUCTION 
2,  Indications 


a.    Single  wire  hook  terminals 


903S-39P9 


(1)   Smooth*/ gleaming  with  no  pitf 


(2)   Concave  solder  fillets  In 
proper  places. 


(3)   Bare  wire  Mtslde  of  solder 
connectlonr  remains  flexible. 


(4)   No  bare  copper  showing 


904 


INSTRUCTOR  ACTIVITY  • 
2.     Display  Slide  yXH  L9-S^ 


a.     Stress  below  points 


3-2-:29 


STUDENT  ACTIVITY 


ERLC 


OUTLINE  OF  fNSTRUCTlON 
(5)   Prope*^  wfre  wrao 


(6)   Wire  and  strand  contours  vis 


(7)   Proper  insulation  clearance 


b.    Multiple  wire  hook  terminals. 


(I)   Multiple  wire  connections  an^ 
Inspected  for  all  points  g^lv^n 
for  single  wire  connections. 


(2)   Alternating  direction  of  wln^ 
wraps. 


IMSTRUCTOR-ACTIVlfV  •  . 


STUDENT  Aaivm 


ble 


b.     Display  Slide  YXH  L9-SI4 


vl)  Stress 


3-2-30 


OUTLIHE  OF  fNSTRUCTION 

c.    Completed  tab  terminal  conriectlon 
which  Is  Inspected  for  the  same 
points  as  the  hook  terminal  con- 
nections. 


d.     Pierced  tab  style  connection. 


Reasons  for  rejection. 


a.    Wire  damage  In  any  manner 


b.  :  Solder  sicking  up  wire  and  under 
Insulation. 


9"S 


INSTRUCTOR  ACTIVITY  ■ 
c.     Display  Slide  YHX  L5-S|5 


jisplay. Slide  YHX  L9-si6 
t  Is^also  Inspected 
for  the  same  points  as 
for  hook  terminal  con- 
nections. 


STUDENT  ACTIVITY 


3.     Stress  reasons  for 
rejection. 


0^ 


3-2-^31 
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OUT.  \m  OF  INSTRUCTION 
c*     Improper  solder  quantity 


d.    Poor  wetting  action 


Imp^ropev*  wire  positioning  and  wrap 


f*   'Any  copper  showing 


H*     Safety  precautions 


9042-43P9 


9U) 


INSTRUCTOR  ACTIVm 


Display  Slide  YXH  L9-S27 
Mention  the  precautions  are 
the  same  as  previously  pre* 
sented  and  that  they  should 
be  observed  throughout  the 
course* 


\ 


3-2-32 


STUDENT  ACTIVm 


-J 
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OUTLINE  OF  INSTRUCTION 


1.  Morkplece 


a .  Same 


2.  Tool 


a ,  same 


3.  Personal 


a.  '  Beware  of  the  poisonous  fumes  fror 
Telfon  during  the  stripping  and 
soldering  operations. 


INSTRUCTOR  ACTIVITY 


3.    Stress  this  point 


STUDENT  ACTIVITY 


912 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR'S  ACTIVITY 


K  Demonstration 


I,    Hook  and  Pierced  Tab 
Teminal  Soldbring 


I.    Instructor  should  demonstrate 
the  accepted  techniques  and 
use  of  the  proper  tools  while 
connecting  wires  to  Hook  and 
Pierced  Tab  Terminals  by 
soldering.   Both  sirfgle  and 
double  connections  should  be 
demonstrated*  Introduce 
Perfomance  Sheet  3-2-lP* 


I.   Observe  demonstration 
and  ask  questions  as 
necessary* 


911 


3-2-33a 


OUTLINE  OF  INSTRUCTION 

III.  APPLICATION 

A.     Performance  Sheet  3.2. IP 


IV.  SUHHftRY 

A.  Introduction 

1^      Nature  of  Summary 
2,      Purpose  of  Summary 

Bf    Directions  to  Students 

9!G 

9042-43P9 


INSTRUCTOR  ACTIVITY- 


Supervise  each  student's 
completion  of  Performance  : 
Sheet  -     emphasizing  safeth^ 


Emphasize  Importance  of  the 
suinmary  for  the  sbJdent.  " 


STUDENT  ACTIVin 


Compi ete  .performance 
Sheet  Ask 
questions  If.  procedure. 
*are  not  clear.'  - 


9!i 


34 


OUTLINE  OF  INSTRUCTION 
,  1.    Questions  * 


2.  Notes- 


Recap  of  lesson  Is  conducted  during 
demonstration  by  instructor 


V.     INFORMAL  TEST 

A.    There  is  no.  informal  test  for  this  lesson 
topic.   It  has  been  provided  for  through 
the  implementation  of  Part  III,  "Applicati 


ERIC 
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918 


INSTRUCTOR  ACTIVITY 


C.    Emphasize  safety 


STUDENT  ACTIVITY 


C.  Ask  questions  if  mate 
not  clear;  check  note 
to  insure  accuracy  an' 
completeness. 


3-2-35 


OUTLINE  OF  INSTRUCTIOH 

VI.  ASSIGNHEffT 

A.     Notenicing  Sheet  3.2. IN  ' 


1 
f 


INSTRUCTOR  ACTIVITY 


Provide  student  with  the 
homework  assignment. 


3-2-36 


STUDENT  AaiVITY 

A.    Ask  questions  if  the 
assignment  is  unci  ear  . r 
.  "Comolete.  asslorment'bv 
readino  and  studying  ■ 
3.2.1N. 


do 


FLEET  TRAINING  CENTER 
NAVAL  STATION 
NORFOLK,  VIRGINIA  23511 
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Hinlature/Microminiature  Electronic  Repair  (2H)  Program 
A-100-0034 

Lesson  Topic  3.3: 

Soldering  to  Bifurcated  Terminals 

Security  Classification:  UNCLASSIFIED 

Time  Allocation:    Classroom  -  1.75  Hours 
laboratory  -  5.6  Hours 

INSTRUCTIONAL  MATERIALS 

1.  Training  Equipment  •  ' 
a.     HERP/2H  Kit 

2.  Training  Aids^ 
a.  Slides 

(1)   YXH  L-lO-Sl  through  YXH-L10-S34 

3.  TrainiTig  Aids  Equipment 
a.     Projector*  slide 

.b.     Screen*  PT^ojectotT^tandard- 

4.  Text 

a.     Student's  Guide 

5.  References 

a.  HIL-ST0-454D 
1943-44Pt. 


B?.2 


b.  HIL-S-45743C 

c.  NHB  5:-J00.4(3A) 
TERMINAL  OBJECTIVES 

Supported  pat    ally  by  this  lesson  topic: 

5.0  CONNECT  wires  to  turret  terminals,  hook  and 
pierced  tab  terminals,  bifurcated  terminals  and 
coniiector  pit)s  using  the  proper  tools  and  soldering 
techniques  following  the  procedures  and  to  the 
standards  outlined  in  HIL-ST0-454D,  MIL-S-45743C  an 
NHB  53G0.4(3Aj 

ENABLING  OBJECTIVES  . 

When  you  complete  this  lesson  topic  you  will  be  able  to: 


3.3.1 


3.3.2 


3.3.3 


PREPARE  bifurcated  terminals  for  soldering  by 
cleaning  and  t{;nning  following  procedures  and 
to  the  standards  outlined  in  MIL-S-45743C. 

PREPARE  wires  for  soldering  by  tinning  and  ben 
following  the  procedures  and  to  the  standard 
outlined  in  HIL-S-45743C. 

CONNECT  prepared  wires  to  bifurcated  terminals 
using  the  proper  tools  and  soldtHng  technique 
following  the  procedures  and  to  the  standards 
outlined  in  MIL-STD-4540,  HIL-S-45743C  and 
NHB  5300.^(3A). 


3-3-1 


9  3 


CRITERION  TEST 


The.  student  will  be  requireL-  to  perform  a  minimum 'of 
one  connection  on  each  bifurcated  terminal »  con^letlng 
the  single  entry,  .double  entry,  top  §ntry  and  twttom 
entry  connections  using  the  soldering  techniques  as 
outlined  In  Performance  sheet  3. 3, IP  and  to  the 
startdards  In  HIL-STD-4540  and  MIL-S-45743C. 

HOMEWORK 

Read  and  study  Notetaking  Sheet  3-3-lN. 


d24 


1943- 44P8 


3-3 


OUTLINE  OF  INSTRUCTION 
I-  INTRODUCTIOH 
A»  Coatact 


B.  Readiness 


5402-03P8 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Introduce  self  and  topic* 
Provide  for  student  needs; 


T;~Hcrster  


2*  Comfort 

1 


3.     Visibility  and  seating 


Explain  value  of  subject 
matter,  pointing  out  where] 
appropriates  its  relationship 
to  the  following: 


6 


OUTLINE  OF  INSTRUCTION 


C.  Effect 


5402-03P8  . 

,9^  9-^7 


INSTRUCTOR  ACTIVITY  ' 

1.     Accompl.ishment  of  dai 
tasks  aboard  ship 


STUDENT  ACTIVITY 


-c: 


1.     The  necessity  of  the 
skills  and  techniques 
In  repair  of  printed 
circuit  boards 


3.     Personal  applications 
of  the  knowledge  and 
skills.   Seek  to 
motivate.   Tell  a  goo  I 
tie-In  story  If  possl|)le. 


C^.     When  following  a  subject 
matter  lesson  topic*  do  th^ 
followl ng: 


3-3-4 


OUTLINE  OF  INSTRUCTION 


D*  Overview 


O  5042-43P8 

ERIC 


/ 
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INSTRUCTOR  ACTIVITY 


1. 


Explain  relatioaship 
of  this  lessoa  to 
previous  lesson(s]. 


2. 


Commead  students  for 
mastery  of  skills  la 
previous^-1essoa{^).  ^ 


Overview  lessoa  by: 


Statiag  learaiag 
objectives  as  coataiafed 
oa  cover  pages  to  thi 
topic. 


Statiag  procedures  to 
be  followed  duriag  th^ 
lessoa. 


STUOENT  ACTIVITY 


3-^-5 


930 


OUTLINE  OF  INSTRUCTION 


PRESENTATION 

A.     Types,  sizes  and  usage  of  bifurcated 
terminals 


5402- 03P8  < 


93.1 


INSTRUCTOR  ACTIVITY 
a*    Taking  notes 


b.     Asking  questions 


c*     Use  of  criterion  test 


3.     Invite  questions  con 
cerning  objectives  anjl 
procedures* 


Explain  type,  size  and 
usage  of  bifurcated 
terminals. 


STUDENT  ACTIVITY 


(A 


Ask  questions  concern 
objectives  or  pro- 
cedures  If  In  doubt 


Take  notes, 
questions. 


Ask 


OUTLINE  OF  INSTRUCTION 
1,     Common  types,  and  sizes 


INSTRUCTOR  ACTIVITY  ' 


STUDENT  ACTIVm 


ERIC 


5042-43P8 


Types  -  Variety  of  terminals  of 
the  bifurcated  type  (any  terminal 
which  has  a  split  or  a  fork). 


b.  Sizes 


(1)  Many  sizes  are  used  depend 
on  the  current-flow  requin 
ments. 


Uses 


75> 


ng 


b.     Display  Sl^de  YXH  Ut-S2 


3-3-7 
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OUTLINE  OF  INSTRUCTION 

a.     Bifurcated  terminals  are  used 
to  solfter  many  wires  to  a  singlt 
point 


b.     High  stress  and  current  flow 


B.     Preparing  bifurcated  terminals  for 
'  soldering 


1,  Cleaning 


Terminals  must  be  cleaned  prior 
to  attaching  leads  or  conduclon 


5042-43P8 


935 


INSTRUCTOR  ACTIVITY 


B,     Display  Slide  YXH  L10-S3 


3^3-8 


STUDENT  ACTIVITY 


O 


OUTLINE  OF  INSTRUCTION 

(I)   Adding  new  solder  and  remo\jlng 
excess* 


(2)  On  new,  untarnished  terminal 
the  use  of  solvent  alone  fcr 
cleaning  Is  often  sufficient 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


b.     If  terminals  are  handled  during 
joint  preparation,  they  must  be 
'    recleaned  with  solvent.  * 


2.  Tinning 

V, 


a.     Used  or  tarnished  terminals  shoild 
always  be  tinned  prior  to  soldering. 


5402-0 3P8 


937 


3-3-9 
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OUTLINE  OF  INSTRUCTION 


b.     The  tinning  process  enhances  soi der 
flow  on  the  conncctfon  and  clear 
oxides  from  the  terminal. 


INSTRUCTOR  ACTIVITY 


C.     Preparing  wire  for  soldering  to  bifqrcatec 
terrnl nals 


L     Tools  used 


a-     Mechanical  and/or  thermal  wire 
strl ppers 


C.     Display  slide  YXH  L10*S4 


i.     Introduce  only  new 
tools  to  students 


STUDENT  ACTIVITY 


b.     Soldering  iron 


Antiwicking  devices 


5404- 05P8 


932 


3- 3- Iff 


OUTLINE  OF  INSTRUCTION 
d.  Vise 


e.     Round  nose  pliers 


.f.    Needle  nose  pliers 


g.     Orange  wood  stick 


h.     Flush-cutting  pliers 


INSTRUCTOR  ACTIVITY 


Stripping  -  same  techniques  and 
procedures  as  taught  for  wire  preparation 
when  soldering  turret  terminals. 


ERIC 


5404-05P8 


911 


3-3-1 I 


STUDENT  ACTIVITY 


9  1  -> 


OUTLIKE  OF  INSTRUCTION 

3.     Tinning  -  same  techniques  and  procedurjes 
as  those  taught  for  wire  preparation 
when  soldering  turret  terminals 


INSTRUCTOR  ACTIVITY  ' 


STUDENT  ACTIVITY 


4.  Bending 


a.  Any  method  may  be  used  for 
bending  wire  that  does  not 
damage  the  wire  In  any  way 


(1)   Needle  nose  pliers 


a.     Explain  bending 
techniques 


(2)   Nylon  rod 


(3)   Duminy  terminal 


5404-05P8  " 


3-3.-12 


/ 


OUTLINE  OF  INSTRUCTION 

b.  Care  must  be  taken  not  to  crush 
overstress  or  birdcage  the  wire 
during  the  bending  operation 


Bifurcated  terminal  solder  connection 
specifications 


INSTRUCTOR  ACTIVITY 
b.     Stress  this 


D.     Explain  specifications 


STUDENT  ACTIVITY 


1 .     Wi  re  wrap 


Three  different  wire  wrap 
specifications  to  be  considered 
in  bifurcated  terminal  connections. 


(1)   Wi.e  wrap  for  side  entry 
connections  shall  be  exact 
90  degrees 


5404-05P8 


(1)    Display  Slide"  YXH  L1C-S5 


9-15 


3-3-13 
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OUTLINE  OF  INSTRUCTION 


(2) 


Wire  bent  to  90  degrees  ar^c 
is  cut*4j(ith  flush-cutting 
pliers.  Xhe^sharD  square 
bend  is  made  using^flat- 
"^aiJed  pliers  such  as  needle 
nose:: 


(3) 


Alternate  method  -  sharp 
90  degree  bend  using  a 
dtininy  terminal 


(4),  Wire  is  bent  and  properly 
cut  for  making  a  side  entr) 
bifurcated  terminal 
connection 


b.     Bottom  entry  wire  wrap 


5404-05P8 


917 


 ^  ^' 

INSTRUCTOR  ACTIVITY,  . 

(2)    Display  Slide  YXH,LI0hS6 


(3)    Display  Slide  YXH  LI0-S7 


(4)   Display  Slide  YXH  LIO-SB 


3-3-14 


STUDENT  ACTIVITY 


OUTL I NE  OF  INSTRUCTION 


(2) 


(3) 


911) 
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5404-05P8 


The  only  practical  method 
of  bending  the  wire  for 
a  bottom  entry  connection 
is  by  using  ,the  terminal 
as  a  bending  form,  since 
a  bent  wir^  cannot  be 
inserted  through  the  bottOfii 
of  the  terminal 


The  bend  for  this  connection 
must  be  exactly  90  degrees 
however,  It  Is  not  necessary 
to  make  the  corner  of  the 
bend  as  sharp  as  for  a  sidi 
entry 


The  wire  for  the  bottom 
entry  connection  is  cut 
flush  with' the  edge  of  the 
terminal  base.    The  sme 
is  true  for  the  side  entry 
connection. 


INSTRUCTOR  ACTIVITY  * 
(1)   Display  Slide  UXH  UC(-S9 


(3)    Display  Slide  YXH  LlC 
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c.     Top  entry-  connection 


(1) 


(2) 


(3) 
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The  wire  in  a  top  entry 
connection  is  not  wrapped 
but,  if  smaller  than  the 
space^between  the  terminal 
ears,  is  pressed  in  with 
a  filler  wire  of  the  correct 
size  to  provide  a  snug  fit 
between  the  ears. 


The  bottom  end  of  the  fi^^^r 
wire  must  be  even  with  the: 
surface  of  the  base,  and 
the  top  must  be  cut  flush 
with  the  top  edge  of  the 
terminal  ears. 


Great  care  must  be  used 
when  cutting  the  filler 
wire  not  to  cause  damage 
to  the  wire  being  brought 
into  the  terminal 


INSTRUCTOR  ACTIVITY  ' 


(1)   Display  Slide  YXH  llC-Sll 


(2)   Display  Slide  YXH  11C-S12 
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OUTLINE  OF  INSTRUCTION 

INSTRUCTOR  <\CTIVITy  * 

STUDENT  ACTIVITY 

2.     Wire  position 

a.     The  side  entry  single  wire 
connection  positioning  speci- 
fications. 

a.     Display  Slide.  UH  LlC 

♦ 

-S13                        '  • 

(1) 

The  wire  is  in  contact  witt 
the  surface  of  the  termlna^ 
base  as  seen  from  front  am 
side  views 

(2) 

The  wire  wraps  around  one 
ear  of  the  terminal  and 
is  in  contact  with  the 
inside  edge  and  one  side 
of  that  ear 

(3) 

The  wire  end  is  flush-cut 
and  does  NOT  overhang  the 
edge  of  the  terminal 

ERIC     5408-09P8  ^  3-3-17 


ABSTRACT 


This  paper  explores  the   issue  of  establishing  and  evaluating 
objectives  for  local  career  education  prog  rams  <     it  presents  a 
perspective  on  the  state  of  the   art  based  on  reviews  of  the 
lite  rat ure  *     Although  it  is  addressed  principally  to  local 
prpgram  d^ve loper s  and  manage  rs*   the  paper  is  also  aimed  at   st  at e 
career  education  coordinators  *     After  a  discussion  of  career 
education  objectives  and  legislation  that  has  affected  both' state 
and  -1-oea-i  -ea-reer  education  programs  ,   tha_  ten  J_eaxner  goals 
established  by  the  United  states  Office  of  Career  Education  are 
examined  at  length*     These   are    (i)    competence  in  basic  skills; 
(2)   good  work  habits?    (3)   personally  meaningful  work  habits? 
(4)   career  decision -making  skills?    (5)   occupational  and 
inter pers on ^1  skills;    (6)   unde r standing  self  and  educational/ 
vocational  opportuni ties ;    (7)    awareness  of   continuing  and 
recurrent  education;    (8)    consistence  of  placement  with  career 
decisions;    (9)   seeking  meaning  through  work  and  le isur e ;  and 
(10!    av/areness  of  methods  of  expanding   career  options  *     For  each 
goa  1  current  status  of  re  search  and  eva  luatJ.on  is  discussed  and 
future  needs  are  sugges  ted  *     Recommendations  are  made /   svrt:h  as 
the  need  for  increasing  the  quality  of  eva3uation  designs  and 
measurement  instruments  -  (CT) 

d:  iC  t  t  * Community  Programs  ?   ^Career  Education/   Career  Awa  rene  ss ; 
Employment  Opportuni  ties ;  Decision  Making  Skillsi  job     P lacement  ? 
Job  Skills;   Behavioral  Obj  ect  ives ;   * Program  Development  ?  S^lf 
Concept ;   *Stat e  Programs ;   * Program  Evaluat ion ;  *£ducational 
Objectives ;  Competence ;   Basic  Ski  lis?   Interpersonal  Competence 

ID£N::Cnited  States?   *Office  of  Career  Education 


OUTLINE  OF  INSTRUCTION 

The  side  entry  multiple  wire 
connection  has  the  same  positioning 
as  the  single  wire  side  entry  wllh 
the  following  additional  requi  rerients ; 


(I)   Additional  wires  are  wrappec 
in  an  alternating  pattern. 


(2)  Wires  other  than  the  bottom 
wire  fmjst  contact  the  terrairal 
^ar  as  specified  for  single 
connections  but  will  not 
contact  the  terminal  base. 


(3)  All  wires  enter  the  termina 
from  the  sarae  side  and  must 
be  parallel  to  each  other* 


INSTRUCTOR  ACTIVITY 

b.  Display  Slide  YXH  LlO 
and  explain  double  w1 
positioning 


STUDENT  ACTIVITY 


o 


■/J 


er|c 
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LEARNER  GOAL  VII:    AWARE  OF  CONTINUING  AND  RECURRENT  EDUCATION  19 

CURRENT  STATUS  19 

FUTURE  NEEDS  19 

LEARNER  GOAL  VIII:    PLACEMENT  CONSISTENT  WITH  CAREER  DECISIONS  ^0 

CURRENT  STATUS      *  '  20 

FUTURE  NEEDS  ^0 

LEARNER  GOAL  IX:    SEEKING  MEANING  THROUGH  WORK  AND  LEISURE  22 

CURRENT  STATUS  22 

FUTURE  NEEDS  22 

LEARNER  GOAL  X:    AWARE  OF  METHODS  OF  EXPANDING  CAREER  OPTIONS  ^3 

CURRENT  STATUS  ^3 

FUTURE  NEEDS  ^3 

SUMMARY  .  24 

FUTURE  NEEDS  ^5 

REFERENCES  ^6 
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OUTLINE  OF  INSTRUCTION 

c.     The  bottom  entry  connection 
positioning  specifications* 


(I)   The  wirl  nfust  be  In  contac 
with  the  surface  of  the 
terminal  base  from  the  edgt 
of  the  hole  out  to  the 
edge  of  the  base. 


(2)   The  wire  must  be  cut  flush 
with  the  edge  of  the  base 
and  must  not  overhang. 


(3)   The  wire  should  lie  on  a 
line  drawn  straight  througt 
the  gap  between  the  ears 
of  the  terminal 
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INSTRUCTOR  ACTIVITY  • 

♦ 

c.     Display  Slide  YXH  LlC 
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STUDENT  ACTIVITY 


■SI  5 
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Evaluation  efforts  are  discussed  in  this   paper   for  two  reasons: 
(X)   the  reader  should  not  beileft   with  the  impreesion  that  only 
the  thirteen  JDRP*appr o ved  career  education  programs  were 
adequa tel y  evaluated,   and  (2l'the  reader  needs   to  be   alerted  to 
th*^  fact  that  the  cause  of   career  education  has  been  ill-^served 
by  inadequate   evaluations  of   programs   that  probably  deserve  to 
be  replicated*     Where  there   is   sufficient  information  to  judge 
the   adequacy  of  evaluatio'n  of  the  programs  referenced,  this 
information  is'  presented* 

CAREER  EDUCATION  OBJECTIVES 

The  genesis  of  career  education  has  been  outlined  in  many 
publica tions f   but  the   development  of  career   education  objectives 
has  n^t  b^en  well  documented*      In   f^ct,   a  recent  review  of  state 
plans   for  career   education   (Southwest   Regional   Laboratory*  1979) 
s ho  wed  thatf  with  the  exception  of  those   adopt in  g  the  definition 
of   career  education  developed  by  the  Office  of  Career  Education, 
there  was  considerable  range   in  the  concepts  included  in  the 
term*      In   general,   career  education  objectives   at  the   state 'leval 
tend,  to  be   limited  in   scope  *     Similar  limitations  are  observed  in 
revi^ew  of   evaluation   reports  of  pr ogr ams /pr o j ect s  at  the  local 
level  * 

As  ea^rly  as  1971/   state  departments  of  e duca ti on  began  developing 
models   for  career  de velo pment *     By  1972,   at  least  seven  states 
( including  Mi  sso  ur i  f   Wisconsin ,    Ha wa  ii  f   and   Ca li  f ornia )  had 
published  documents  outlining  desired  student  outcomes   for  career 
education/   C4Xreer  guidance*   and/or  career  development  programs* 
The  models  had  one  na^or   common  aspect:     although  the  terminology 
differed  from  state   to   state,   all   identified  th/ee  co.*iponent s 
which  related  to  knowledge  of  self/   knowledge   of  the  world  of 
work/   and  career  planning  and  deci sion^maki ng  skills*  Within 
these  components/  each  model  suggested  specific  learner  outcomes; 
these/   too ,   reveal ed  considerable  similarity*     As  a  matter  of 
fact/   there  was  const derable  dial ogue   among  the  developers  of 
these  models  and  their  consultants  which   did  result  in 
consistency  of  direction*      States   that  had  no1:  developed  their 
own  models  tended  to   review  the   existing  models,   note  the 
similarities/   and  adopt  or  adapt  them  to  meet  their  own  needs* 
Local  school  districts  intent  upon   joining  the   career  education 
movement   found  the  models  appropriate   for  local  programs*  A 
review  of  the  literature   indicated  that  the   three  components  of 
the   state  models  still  dominate   state  and  local  program 
objectives,   and,   there fo re/   are  also  the  basis   for  state  and 
local   evalua tions* 

It  is  interesting  to  note  that  as  early  as   1974,   Kenneth  B*  Hoyt, 
director  of  the  Office  of  Career  Educata^on    (OCE),    United  States 
Office   of  Education,    suggested  nine  goels   for  career  education* 
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The  top.  entry  connection  has  tht 
following  positioning  specifi- 
cations. 


(1)   The  cut  end  of  the  wire  shell 
be  level  with  the  su>:face  qf 
the  terminal  base 


(2)   The  wir*e  shall  be  exactly 
in  line  with  the  hole^  throi]gh 
the  base  of  the  terminal 


Insulation  clearance  for  all ' 
styles  of  bifurcated  terminal 
connections  shall  be  the  sam^  a: 
that  given  for  previous  termma 


a  -  r> 


INSTRUCTOR  ACTIVITY  * 
d.     Display  Slide  YXH  L1C|-S17 


e. 


Explain  area  to  be 
soldered 
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STUDENT  ACTIVITY  ^ 
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they  were  assuming  the  role  recommended  in  the  many  "how-'to" 
guides   (e*g*.   Young  and  Schuh/    1975;   Mitch ell,   1979)   they  were 
involved  in  the  statement  of  the  objectives*     As  a  result  of  the 
limited  focus,   more  and  more  evidence  has  been  gathered   of  the 
efficacy  of  career  educ<-tion  in  areas  such  as   career  awareness, 
self-knowledge,  and  decision -making*   while  relatively  less 
evide'nce  is.  available  in  areas   such  as   improvement  of  basic  ' 
academic  skillsand  work  ha  bits*     Little  or  no  evidence  is 
available  in  such  areas  as  means  available  for  continuing  or 
recurrent  education*    finding  meaning   in  work  and  productive  use 
of  lejsure   time,   or  awareness/  of  means   for  changing  'career 
options*     Yet  legislatures*   ^usine^rs  and  industry*  and  the 
general  pub  lie   (on  whom  we  as  educators  depend  for  support  o  f 
our  career^education"  efforts) ,   are  most  interested  in  results 
in  those  areas  £or  which  little  evidence  of  effectiveness  has 
been  pre  sen ted  *     Si  nee  the  Office  of  Career  Education,   under  t  he 
leadership  of  Kenneth  b*   Hoyt/   has  provided  educators  with  a  ^et 
of  career  education  goals  that  could  result  in  improvement  in  all 
of  education,   it  is  difficult  to  unde'r stand  why  the  range  of 
objectives  in  most  career  education  programs  remains  relatively 
narrow* 

LEGISLATION 

Another  source  of  objectives  for  both  state  and  local  career 
education  programs  is  the  career  education  legislation  which 
incl ude s  some  mandates  some  parameters  within  which  federal 

fund  expenditures  must  operate  *     The  Educational  Amendments  of 
1974   -(PL  93-^380)   provided  funds  for  the  development  of  state 
plans   for  care^%r   education^     The  law  mandated  that  program  / 
obj ectives  ^inc lude  provision  for  meeting  the  special  needs  of 
handicapped  and  other  disadvantaged  s tuden ts  and   for  elimina ti ng 
the  stereotyping  of  career  opportunities  by  race  or  by  sex*  It 
also   includec^  the  goal  of   preparing  all   s tuden ts  t   i ncludi ng 
handicapped  and  all  other  children  who  are  educationally 
di  sadvan  tag  ed ,    for  full  participation  in  the   society  in  which 
they  are   to  live  and  work*     The  goal  of  fostering  flexibility  in 
attitudes  f   skillSf  and  knowledge  in  order  to  enable   persons  to 
cope  with  accelerated  change  and  obsolescence  also  was  mentioned* 

PL  95-207  included  mandates   for  the  following  goals:      (1)  making 
education's  preparation  for  work  and  as  a  means  of  relating  work 
values  toother   life   roles   (such  as  family  life)   '  major^  goal  of 
all  who   teach  and  all   who  learn;    (2)   promoting  equal  opportunity 
in  making  career  choices  through  the  elimination   of  bias  and 
stereotyping*   including  bias  and  stereotyping  on  the  basis  of 
race*   sex*   age*  economic  status  or  handicap;   and   (3)  presenting 
objectives   for   increasing  career  awareness*  exploration* 
decis  ion'-makin  g  *   and  planning*      PL  95-^2  07  specified  that  payments 
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3:     Area  to  be  soldered 
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a. 


b. 


c. 


d. 


The  entire  surface  of  the  base 
be  tinned. 


T1  ust 


Smooth  ftllets  must  be  formed 
.between  the  wire  and  the  termin4l 
at  all  areas  of  contact. 


There  must  be  no  copper  showing 
on  cut  wire  ends. 


In  all  cases,  solder  viiust  be 
flowed  entirely  over  th(l*hole 
through  the  base  of  the  termina 
but  no  solder  may  flow  through 
tKe  hole  beyond  the  bottom  edge 
of  the  terminal  base. 


INSTRUCTOR  ACTIVITY 
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LEARNER  GOAL  t;  COMPETENCE  IN  BASIC  SKILLS 


CURRENT  STATUS 

Learner  Goal  I,    "competence  in  the  basic  acadjemic  skills  required 
for  adaptability  in  our   rapidly  changing  society, "  has  been 
incorporated  into  the  objectives  of  an  estimated  5  to  8  percent 
of  the  career  education  programs  or  projects  whose  reports  have 
become  part  of  the  ERIC  data  base.     In  most  cases,   it  was  one  of 
a  number  of  objectives  rather  uhan  the  primary  objective  cf  the 
studies  4     In  other  words ,  the  projects  appear  to  be  based  on  the 
hypothesis  that  " i^  students  increase  their  awareness  of  the 
relevance  of  academic  studies  to  later  success  in  work,  ^hcn 
their  performance  in  the  basic   skills  will   improve*"     In  most 
cases  the  reports  indicated  that  the  "if"  did  occur,   but  that 
the  "then"  did  not.     This  is  possibly  due  to  the  fact  that  the 
project  staff  assumed  a  cause  and  effect  relationship  that  does 
not  necessarily  exist «     In  other  words ,  knowledge  of  re levance  is 
not  enoughs     This   knowledge  must  be  internalized,  ^nd  the  student 
must  be  motivated  if  improvement  in  academic  performance  is  to 
occur 4     However ,  it  is  gratifying  to  find  that  there  are  programs 
that  are  attempting  to  measure  the  impact  of  career  education  on 
basic  skills.     Although  there  is  evidence  that  career  education 
can  improve  students  *   career  awarene ss ,   one  can  still  ask ,  "What 
difference  does  this  make  in  the  students*  educational/ 
occupational  devel opment? "     Acquisition  of  basic  academic  skills 
certainly  would  be  one  important  difference^     At  least  four 
reviews  of  the  impact  of  career  education  on  the  development  6 f 
basic  academic  skills  cite  some  successes  in  this  area^  Of 
thirty^eight  studies  reviewed  by  Bhaerman   (1977)  which  reported 
efforts  to  affect  academic  achievement  through  career  education, 
nineteen  presented  strong  evidence  of  success,   and  sixteen 
presented  moderate  evidence  *     Three  studies  reported  by  Datta 
et  al,    (1977)   showed  gains  in  reading  and  mathematics  among 
career  education  students ,     The  Wew  Educational  Directions  * 
report  by  Bonnet  stated  that  data  on  career  education's  effect 
pn  academic  skills  were  inconclusive ,   although  s igni f icant  gains 
were  reported  in  some  instances*     The  1976  report  of  the  National 
Advisory  Council  for  Career  Education   (WACCE)   on  the  impact  of 
career  education  concluded  that  more  hard  data  were  needed  to 
support  the  contention  that  career  education  can  aid  the 
development  of  students  *  acquisition  of  fundamental  skills. 

There  are  a  few  outstanding  examples ,  however ,   of  the  impact  of 
career  education  on  basic  skills.     The  career  education  program 
of  the  Jefferson  County  School s  in  Louis vil le ,   Kentucky ,   j udged 
by  the  Amer  ican  Institutes   for  Research  to  be  one  of  the  ten  best 
evaluated  career  education  ac tivitie  s  for  which  eval uati  on 
reports  were  available  for  analysis  in  1977,   showed  significant 


OUTLINE  OF  INSTRUCTION 
4*     Solder  quantity 


a*     All  solder  fillets  must  be 
concave. 


There,  must  be  no  solder  on  any 
portion  of  the  terminal  other 
than  those  given  as  areas  to 
be  soldered. 


c.     Contours  of  wires  and  individua 
strands  must  be  visible. 


E.     Techniques  for  making  high  quality  bifur- 
'  cated  terminal  solder  connections 
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STUDENT  ACTIVm 


E.     Display  Slide  YXH  LX0-SX8 
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LEARNER  GOAL  II:  GOOD  WORK  HABITS 


CURRENT  STATUS 

Learner  Go  al  II ,   "equipped  with  good  work  habits  / "  was   found  ^ 
among  the  objectives  of  most  projects  that  expected  to  show 
improvement  in  academic  skills  and  in  most  experience-based 
career  education  (£BC£ )  programs  <     About  20  percent  of  the 
program/ project  reports  reviewed  included  work  habit s  among  their 
objectives.     However,   since  worl;  habits  were  defined  differently, 
it  may  be  misleading  to  aggregate  data  claiming  to  prove  bhat 
career  Education  can  improve  the  work  habits  of  par tic ipan ts , 
Most  of  the  pro:,-icts  used  locally  developed  instruments  to 
measure  gains  in  this  area.     In  many  cases  these  instruments 
were  nonvalidated  questionnaires /  o pi nionn aires,   or  observational 
techniques ,     Standardized  instruments  were  used  in  only  a  few 
ca  ses  4 

A  third-party  evaluation  of  the   Exemplary  Career  Education 
Comprehensive  program  in  the  Academic  and  the  Vocational  and 
Technical  Education  Progr am  in  Puer to  Rico   (Colon  and  Gonzalez , 
1975)   showed  th^t  in  addition  to  improvement  in  self  awareness* 
awareness  of  work  values  f  awareness  of  and  knowledge  about  work 
and  decision-making  ckills  f  participants  did  gain  significantly 
in  bas  ic  academic/ vocational  skills  and  in  work  habi  ts  < 
Northwest   Regional  Educational  Laboratory  (Community  Experiences 
for  Career  Education'   Inc,    1974)   reported  statist  ic  ally 
significant  gains  in  study  skills,     Herron  et^al,    (1973)  reported 
that  students  in  ^in  exper ienced^-based  program  improved  in  work 
performance  f  adherence  to  work  schedules,   acceptance  of 
responsibility/   interest  in  and  enthusiasm  for  work/   j  udgment , 
abi li ty  to  work  with  others/  and  ability  to  1  earn  through  work 
experience « 

These  are  the  only  studies  reviewed  that  used  evaluation 
instruments/   data  collection  procedures/  and  statistical  analysis 
designs  that  lent  credibility  to  the  findings  in  the  area  of 
acquisition  of  work  habits.     It  is  unfortunate  that  so  many  of 
the  projects  reported  concentrated  on  verification  of  process, 
with  little  or  no  measurement  of  outcome*     Too  often  proof  that 
a  program  nas  been  installed  is  viewed  as  sufficient  rationale 
for  i ts  continua ti on, 

FUTURE  NEEDS 

If  we  are  to  believe  the  literature  that  stresses  the  importance 
of  work  habits,  for  successful  job  entry,  maintenance/  and 
advancement/  then  surely  program  managers     need  to  focus  on  the 
development  of  this  very  important     objectivg,     Also/  we  need  to 
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OUTLINE  OF  INSTRUCTION 
Application  of'flux 


a. 


Flux  contained  within  the  solder 
is  normally  sufficient  for 
soldering  a  properly  cleaned  anc 
prepared  connection. 


External  flux  may  be  used  if 
desired;  however,  its  use  greatl 
increases  the  chance  of  solder 
wicking  up  under  the  insulation. 


INSTRUCTOR  ACTIVITY  * 


STUDENT  ACTIVITY 


Proper  heat 


5408- 09P8 


Proper  heating  ^source  is  determi  ied 
by  choosing  a  tip  size  and  element 
wattage  appropriate  to  the  mass 
being  soldered.    Use  the 
variable  power  control  to  set 
tenperature  at  the  desired  level 
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U  OP 


LEARNER  GOAL  III;  PERSONALLY  MEANINGFUL  WORK  HABITS 


CURRENT  STATUS 

Learner  Go^l  III,     equipped  with  a  personally  meaningful  set  of 
work  habits  that  foster  in  them  a  desire  to  work,**  has  b«en 
addressed  by  only  a  small  proportion  of  the  projects  reviewed* 
The  New  Educational  Directions  publication  ( 19  77 )   cited  above , 
in  its  review  of  results  of  1975-76  career  education  programf:, 
confirmed  that  those  projects  which  sought  to  instill  values 
that  foster  a  desire  to  work  presented  generally  good  evidence 
of  success^ 

A  report  by  McBain  and  Mcl^y  described  the  long-term 
Developmental  Career  Guidance  Project  in  Pima  County ,   Arizona  * 
This  project,   judged  one^  of  the  ten  best  evaluated  career 
education  projects  at  that  time,  was  approved  by  the  Joint 
Dissemination  and  Review  panel   (JDRP)-,   thereby  making  it  eligible 
for  national  dissemination,     McBain  and  McKay  reported  that 
students  *  ^attitudes  toward  school  and  work  improved  as  a  result 
of  participation  in  the  program.     Baker  and  Lish.  (  1978), 
reporting  on  another  jDRP  program,   cited  statistically 
significant  gains  in  participants '   economic  awareness  and 
attitudes  toward  work   (as  well  as  in  care^.r  awareness  and  career 
decision  making ) *  Baker  and  Stein aker  ( 1978 ) ,   reporting  on 
Project  MATCH,  also  recorded  gains  in  attitudes  toward  work. 
Pec k  (  19  73)   reported  improved  personal  and  work-^oriented 
attitudes  among  students  participating  in  the  Career  Development 
Bxempl ary  Project  in  Washington,   D,C,     A  1976  program  for  gifted 
and  talented  students   ( Highl ine  Publ ic  School s ,   Seatt le , 
Washington)   found  that  participants  £elt  more  responsibility 
for  their  career  futures  than  did  nonpar ticipants, 

FUTURE  NEEDS 

Although  theee  evaluation  reports  do  support  the  claim  that 
careef  .education  can  contribute  to  improved  attitudes  toward 
work, ' a^  reexamination  of  the  learner  goal  quoted  at  the  peginning 
of  this  c  hapter  revealed  a  far  broader  concept  than  is  typic  ally 
**ob  j  ectif  led"   or  measured.     Specific  objectives  in  need  of 
exploration  include  the   following:     Students  wil 1  { 1 )  determine 
how  their  interests ,  aptitude s,  abilities,   and  values  affect  work 
val ues ;   ( 2 )  determine  what  work  means  to  the  individual /    ( 3 ) 
determine  how  to  achieve  harmonious  relationships  between  work  ' 
and  wor ker ;    ( 4 )   determine  the  satisfactions  expected  or  wanted 
from  a  j ob ;    ( 5 )   embrace  productivity  as  a  basic  psychological 
need/    (6)  value  work  as  an  outlet   for  one's  inherited  and 
developed  talents ;    ( 7 )   be  able  to  derive  s  at is  faction  from  a 
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OUTLIKE  OF  INSTRUCTION 

b*     Proper, beat  flow  is  established 
by  using  a  clean,  dry  iron  and 
forming  a  heat  bridge* 


f 

3*     Appi (cation  of  solder 


a*     For  proper  application  of  solder 
bring  a  clean,  dry  iron  into 
contact  with  the  terminal  and 
the  wilre. 


b*     For  each  bifurcated  terminal 
connection  style,  there  is  a 
separate  technique  for  applying 
sol der* 


c*    ,The  solder  application  technique 
for  side  entry  connections  with 
a  single  wire  is  a$  follows. 


<1  C  7 


ERIC 


INSTRUCTOR  ACTIVITY  . 


STUDENT  ACTIVITY 
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LEARNER  GOAL  IV^  CAREER  OECtS}Ol^MAK!NG  SKIUS 


CURRENT  STATUS 

Learner  Goal  I Vf     equipped  with  career  deci  sion  making  sk  ills  f 
job  hunting  skillsf  and  job  seeki'ng  skillSf"  has  met  with  mixed 
interest  among  career  educators  whose  programs/projects  were 
reviewed <     Whereas  about  one- third  of  them  addressed^  career 
d&cision-making  skills/   few  of  them  (except  the  EBCE  programs) 
emphasized  job  hunting  and  job  seeking  skills*     Again,  we  find 
that  the  terms  are  ambiguous  with  each  serving  as  an  umbrella  for 
a  large  number  of  discrete  skills  that  might  become^  the  focus  of 
a  program  or  program  component  *     Also ,  most  pr o j  ect  reports  used 
global,  ambiguous  terms,   rather  than  defining  the  discrete  skills 
they  are  tr  ying  to  devel op  in  pr o  jec t  participants  *     There  are 
some  existing  instruments  in  the  area ,  and  many  of  the  programs 
did  use  these  instruments  * 

The  New  Educational  Directions,   inc,  synthesis  of  career 
education  evaluation  findings   (1977)  supported  the  claim  that 
career  education  programs  can  strengthen  career  decision-making 
skills.     Baker  and  Lish's  report  of  the  project  in  Ceres, 
Cali  f ornia   (1976 )  and  McBain  and  McKay  *  s  report  of  the  Pima 
county ,   Arizona  project   (1976)  both  presented  evidence  of  gain  in 
this  area  as  validated  by  the  JDRP  approval  of  their  evaluation 
reports.     Baker  and  Steinaker  reported  another  JDRP-approved 
program  which  showed  increases  in  decision-making  skills 
-  Project  MATCH  in  On tar io-Hontcl air ,  California   (1978)*  Two 
other  JDRP-appr oved  programs  in  Coloma,   Michigan   (Kaplan  and 
Downey ,    197  8 )   and  Akron ,  Ohio   (McBain  and  Topougis ,   19 78 )  also 
showed  gains  in  career  decidion**making  skills*     No  learner  goal 
other  than  understanding  of  educational -vocational  opportunities 
has  accrued  as  much  evidence  validated  by  the  JDRP  as  has  the 
area  of  career  decision-making. 

However,  parts  of  this  goal,   the  areas  of  job  hunting  and  job 
getting  skills,  have  been  given  little  attention  as  objectives. 
Evidence  of  the  effectiveness  of  career  education  in  developing 
these  skills  is  sparse,     ESCE  programs  se^m  most  likely  to 
include  objectives  in  this  area,   but  their  measures  are  usually 
participants*   success  in  getting  jobs.   Since  many  factors  other 
than  the  individuals*   job  hunting  and  job  getting  skills  are 
involved,  it  is  difficult  to  ascribe  success  or  nonsuccess  to  the 
programs ,     In  most  cases  there  is  no  evidence  of  success. 
However ,  this  may  be  due  to  lack  of  receptivity  in  the  work 
community  rather  than  lack  of  skill  on  the  part  of  the  job 
seeker.     There  are,  however,  a  few  programs  th&t  did  show  gains 
in  some  facets  of  job  hunting  and/or  job  getting.     For  example, 
McBain  and  McKay   ( 1978 )   showed  gains  in  employabili ty  skills 
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OUTLINE  OF  INSTRUCTION 

(1)   EsfaMish  the  heat  bridge 
for  a  side  entry  connection 


(2)  '  Thoroughly  tin  the  surface 
of  the  base  of  the  termiital 
and  the  cut  end  of  the  wire 


(3)    REMOVE  THE  IRON  and  CONTINUE 
to  flow  solder  into  the 
hole  area  of  the  terminal 
(using  residual  heat  of  . 
terminal  to  melt  solder) 
until  the  hole  is  completely 
covered  with  solder. 


d. 


The  solder  application  technique 
for  multiple  entry  connections 


ERIC 
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INSTRUCTOR  ACTIVITY  • 
(1)   Display  Slide  YXH  LIO 


(2)   Display  slide  YXH  LIO 


(3) 


Explain  this  techniqu^ 
well t  ensuring  each 
student  understands 
it*  *  *  This  will  onl| 
work  if  the  iron  is 
removed  and  must  be 
finished  before  the 
terminal  cools  below 
the  solder  melting 
point. 
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STUDENT  ACTIVITY 


519 


d70 


habits /  and  knowledge  of  appropriate  follow-up  procedures  *  Hone 
of  the  studies  reviewed  included  all  of  the  concepts  in  its 
invea tigation  *   It  would  apj^ear  that  there  is  a  lack  of  definition 
of  the  specific  skills  related  to  this  learner  70 al* 
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OUTLINE  OF  INSTRUCTION 


(i) 


(21 
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Establish  the  heat  bridge 
for  a  multiple  side  entry^ 
connection 


Thoroughly  tin  the  base  of 
the  teminaK  relnembering 
that'^there  is  more  than  one 
cut  wire  end  to  be  tinned* 


(3)   Cover  the  hole  area  with  solder 
again»  using  the  same  techrjiques 
used  with  single  wire  side 
entry  connections* 


The  solder  application  technique 
for  top  entry  connections 


(1)   Establish  the  heat  bridge 
for  a  top  entry  connection 


INSTRUCTOR  ACTIVITY  * 

 7  

(i)   Display  slide  YXH  LiO 


6 


(2)   Display  Slide  YXH  LIO 


(1)   Display  slide  YXH  LIO 


STUDENT  ACTIVITY 


S2i 


oo 


S22 


-S23 
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with  fellow  workers  and  to  support  their  efforts  is  basic  to  job 
ouccess;  and  (4)   j^b-specific  skills  include  not  only  motor 
skills  and  Ideational  skills,  but  also  academic  skills  and 
attitudinal  skills , 
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f. 


OUTLlijE  OF  INSTRUCTION 

(2)  The  base  is  tinned  as  with 
previous  connertion  styles 


(3)   Cover  the  hole  again 


The  solder  application  technique 
for  bottom  entry  connections  is 
as  follows. 


(1)   Establish  the  heat  bridge 
for  a  bottom  entry  connectilon 


(2)   Tinning  the  base  and  formirlg 
the  fillets  for  a  bottom 
entry  connection 
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INSTRUCTOR  ACTIVITY 


(3)   Display  Slide  VXH  LIO 


(1)   Slide  VXH  L10-S25 


(2)    Display  Slide  VXH  L10-S26 
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STUDENT  ACTIVITV 


974 


Career  education  programs  which  were  approved  by  JDRP  as 
presenting  evidence  of  gai'is  in  the  ar ed  of  career  awareness 
include  Ontario -Monte lair   t  Baker  and  Steinaker ,   1978  ) ;  Pima 
County   (McBain  and  McKay,    1978);   Ceres    (Baker  and  Lish/  1978); 
Coloma  (Kaplan  and  Downey,   19  78  ) ;   High line  Public  Schools   (19  76  ); 
Maine's  Project  GIVE  (1976);   and  South  Carolina's  middle  school 
program  (Matthews  jand  0  'Tuel ,  n  *  dO  *  Green  land  ,   Arkansas  '  Project 
CA"P ,  another  JDRP  approved  program  (  Hamxl  ton  and  Lef  f  ler ,    19  78  )  , 
showed  statistically  significant  gains  In  awareness  of  adult 
occupations'  among  project  participants  * 

FUTURE  HEEDS 

Review  of  these  reports   (only  a  few  presented  instruments  iised) 
leaves  one  wondering  whether  the  carreer  awareness  being  taught 
and  measured  really  constitutes  the  "understanding  of 
educational  -'vocational   opportunities"  which  Learner  Goal  VI 
addre  sses  ^     Perhaps  there  is  too  much  emphas  is  on  acquisition  of 
facts  about  occupations  and  not  enough  emphasis  on 
educational -'Vocational   opportunities ,   including  methods  of 
expanding  opportunities .     It  is  importaijt  to  note  what  emphasis 
is  placed  on  concepts  such  as   the  following:     (  1 )     most  persons 
could  perform  adequately  and  achieve  satisfaction  in  a  variety  of 
occupations  t    (2)   the   unique  self   •  the  pattern  of  personal 
characteristics  -'is  not  static  but  is  dynamic  and  has  the 
inherent  power  to  change  with  such  change  being  imposed 
continuously  through  life  experiences ;    (3)   social  class  roleSf 
sex,   ethnicity  ,  and  other  factors      both  reversible  and 
Irreversible       affect  career  development  t    ( 4  )  an  indivf  dual '  s 
self -'Concept  determines  how  he  or  she  reacts  to  and  influences 
his  or  her  env  ir onment  t    ( 5 )   occupational  supply  ^and  demand  affect 
career  opportunities ;    (ti)   there  is  a  relationship  bet^^een 
technological  advances  and  occupational  demand f    ( 7 )  economic  $nd 
political  forces  create  changes  in  employment  opportunities;    (8 ) 
util izing  the  knowledge  that  occupations  exist  for  s ociety ' s 
purposes  encourages  the  individual   to  become  a  force  in  shaping 
the  society  in  which  he  or  she  lives  instead  of  allowing  his  or 
her  occupational   li f e  to  be  shaped  by  others;    (9)   all  occupations 
have  some  disadvantages  f  and   ( 10 )  j  ob  specialization  can  isolate 
the  worker   from  the  total  activity  and  reduce  the  possibility  for 
workers  to   see  t he  resultsoftheir  efforts* 

The  above  concepts  are  suggested/  no*  as  bases  for  individual 
obj ectives ,  but  as  example s  of  the  kinds  of  concepts  that  need  to 
be  sampled  in  order  to  ensure  that  students  truly  develop  career 
awareness*     Statistical  data  to  be  found  in  the  Dictionary  of 
Occupational  Titles  or  the  Occupati onal  Outl 00k  Handbook  are  of 
little  value  to  the  student  if   some  of  these  more  pertinent 
concepts  are  not  understood  and   internalized . 
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OUTLINE  OF  INSTRUCTION 

(3)   Thp  hole  is  sealed  with 
solder  as  in  previous' 
connection  rrtethods 


C     Cleaning  after  soldering 


a»    A  thorough  cleaning  must  be  gii^qn 
the  connection  after  soldering 


b.     Cleaning  is  accompli sijed  as 
described  previously 


Inspecting  completed  bifurcated  terminal 
solder  connections  for  quality' 
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INSTRUCTOR  ACTIVITY 


4.     Display  Slide  YXH  LXO 


a.     Stress  this  point 


F.     Displ-ay  Slide  YXH  LX0-S28 
"Inspecting  Bifurcated' 
Terminal  Connections" 


S27 
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STUDENT  ACTIVITY 


o 


1*^  ■ 


LEAflNER  GOAL  VIII;  PLACEMENT  CONSISTENT  WITH  CAREER  DECISIONS 


CURREMT  STATUS 

Learner  Goal  VXX X ,   "either  placed  or  actively  seeking  placement 
in  a  paid  occupation/  in  further  education,   or  in  a  vocation 
consistent  with  current  career  decisions , "  is  another  learner 
goal  that  is  seldom  addressed  in  reports  of  career  education 
programs  *  Although  some  experience^^based  programs  have  placement 
as  part  of  their  strategies,   few  make  placement  a  program 
objective*     This  is  probably  appropriate ,  since  placement  is 
dependent  not  only  on  the  employability  skills  which  can  be 
delivered  by  the  scho ols ,  but  also  on  employment  opportunities 
which  exist  at  any  given  time  in  the  community* 

The  Lincoln  f  Nebraska  Career  Education  Project   (Lincoln  Public 
Schools  f   1976)   reported  to  have  placed  all  of  the  students  who 
had  dropped  out  c^  school  after  the  second  or  third  quarters  and 
who  requested  placement  assistance  *   Placement  activities  were 
supported  by  the  c omm unity  resource  system,  but  the  report 
presented  no  ev idence  that  the  participants  devel oped  any  skil Is 
to  support  their  placement  * 

FUTURE  MEEDS  ^ 

As  is  probably  the  case  with  Learner  Goal  VXX,   Learner  Goal  VXXX 
is   seen  as  an  ongoing  goal   of  counseling  and  guidance  rather  than 
as  a  specific  career  education  goal  *  Therefore,   it  is  not 
included  in  the  objectives  of  career  education  programs  *     Xn  many 
school  districts ,   a  ma j or ity  of  the  students  will  be  going  on  for 
further  education  or  trair  ing  beyond  high  school  *  Counselors 
assume  the  responsibility  for  making  sure  that  they  are  ready  for 
entry  into  ^the  occupation  or  the  training  program  af  their 
choice*     By  not  defining  this  guidance  function  as  part  of  the 
career  education  program,   school  districts  may  be  neglecting  to 
evaluate  its  attainment*     Perhaps  many  students  are  not  reaching 
this  goal* 

Some  of  the  concepts  that  may  be  overlooked  if  this  goal  is  not 
incl uded  in  the  career  education  programs  are  the  foil  owing  t      ( 1 ) 
persons  "actively  seeking  placement"  are  those  who  have  made  at 
least  an  interim  career  decision  consistent  with  their 
characteristics ,   who  have  devel oped  and  are  using  effective  job 
seeking  and  job  getting  skillSf  and  who  are  aggressively  pursuing 
all  leads;    (2)    alternative  routes  to  continuing  career 
devel  opment  incl^ude  working  in  a  paid  occupation ,  receiving 
additional   educa'tion  or  training,  and  pursuing  a  vocation  such 
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OUTLINE  OF  INSTRUCTION 
1.     Standards  of.  acceptance 


a..    The  following  points  must  be 
examined  and  determined  to  be 
within  specifications: 


(!)    Proper  wire  -wraps 


(2)    Correct  wire  position 


(3)   Solder  In  all  required  areas 


(4)    Proper  solder  quantity 
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INSTRUCTOR  ACTIVITY-  . 


STUDENT  ACTIVITY 


3-3-29 


97 


/  6 


LEARNER  GOAL  IX:  SEEKING  MEANING  THROUGH  WORK  AND  LEISURE 


CURRENT  STATUS 

Learner  Goal  IX,    "actively  seeking  to  find  meaning  and 
meaningfulness  through  work  and  productive  use  of  leisure  time/" 
is  another  of  the  goals  that  ha^  not  found  its  way  into  local 
career  education  programs-     Perhaps  program  managers  interpret 
this  to  mean   something  that  happens  after  students  are  out  of 
schoo 1  and  on  the  j  ob  -  henc&  /  beyond  the-effects  of  the  local 
career  education  program.   However,   unless  students  are  taught 
the  various  meanings  of  work  and  productive  use  of  leisure  time* 
it  is  doubtful  that  these  very  important  aspects   of  their  lives 
wil 1   occur  without  months ,  or  perhaps  years ,   off  1 oundering  and 
dissat is  faction* 

FUTURE  HEEDS 

A  number  of  concepts  need  to  be  included  in  a  career  education 
program  to  ensure  attainment  of  this  goal.     These  include  the 
following:     (1)   finding  meaning  in  work  is  dependent  upon  a 
decision  concerning  the  part  work  is  to  play  in  total  life 
satis  faction ;    ( 2 )  tJi^  meaningfulness  of  work  is  related  to  the 
individual's  commitment  to  the  goals  of  the  company/agency/ 
organization?    (3)   some  jobs  are  not  totally  fulfilling  for  the 
worker/  and  satisfaction  must  be  sought  outside  the  job;  (4) 
personal  f ul f il Iment  i s  dependent  upon  the  opportunity  to  find 
adequate  outlets  for  one's  abilities,   interests/  personality* 
and  values;    (5)   there  is  a  wide  range  in  the  degrees  and  kinds 
of  satisfaction  that  are  derived  from  work;. (6)  purpose  and 
commitment  play  a  part  in  the  meanings  people  attach  to  work;  {7 
personal  satisfaction  in  \^rk  is  related  in  part  to  effective 
involvement  in  leisure  time  activities ;  and   ( 3 )   leisure  time 
activities  ir cl ude  volanteerism*  po lit ical  advocacy ,  and 
philanthropic  pursuits  as  well  as  social  and  athletic  pursuits^ 
and  personal  development  activities. 
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QUTLIHE  OF  INSTRUCTION 

(5)    Nq  solder  defects 


Indications  to  look  for 


Each  style  of  bifurcated  terminal 
has  its  own  indications  of 
quality  " 


The  inuications  for  single  wire 
side  entry  connections  are  as 
follows: 


(I)   Solder»  smooth*  and  gleamirjg 
with  no  pits 


970 


INSTRUCTOR  ACTIVIH 


2. 


Explain  what  to  look 
for  in  each  b1furcate]d 
terminal  connaction, 
.Style. 


(1) 


Disple(y  slide  YXH  LIO 
Pass  sample  around 
class  of  each  s^le 
of  terminal 


3-3-30 
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STUDENT  ACTIVITY 


■  ^ 


SUMMARY 


It  is  interesting  to  note  that  the  components  of  the  state  career 
education  models  developed  in  1971  and  1972  -  knowledge  of  selff 
knowledge  of  the  world  of  workf  and  pi anning  and  decis  ion-making 
skills  -  are  well  represented  in  the  objectives  of  many  of  the 
programs  whose  evaluation  reports  were  reviewea  for  this  paper* 
However  t  the  broader  range  of  expected  outcomes  outlined  in  the 
OCE  learner  goals  as  early  as  1974  have  been  addressed  only 
spor adical ly 4   Emphasi s  has  been  on  self *kn owl edge/a war enes s , 
occupational  kno wl edge/awareness  t  and.  decisio n-^making  skil Is  <  \ 
Less  focus  was  made  ^  in  attempts  to  foster  basic  academic  s  kil 1 s, 
good  work  habits,  meaningful  work  values,   interpersonal  skills, 
alternate  training  routes,  placement  in  education  or  training, 
the  identification  of  meaning  and  meaningf ulnes s. in  work  and 
leisure  activities,  and  awareness  of  means  for  changing  career 
options  * 

It  appears  that,   despite  the  encouragement  provided  by  the  career 
Education  Incentive  Act   (PL  95-207) ,  most  career  education 
program/project  staffs  still  tend  to  view  career  education  quite 
narrowly  instead  of  seeing  it  as  a  catalyst  for  improvement  of 
education  as  a  whole*     Limiting  objectives   to  those  related  to 
sel f-kno wledge ,  knowledge  of  work,   and  decision^making  skills 
rel egates  career  educat ion  to  procfram  rather  than  to  process 
status  *     An  examinat-.ion  of  the  ten  ocE  learner  goals  shows  that  a 
career  education  program  that  incorporated  all  of  these  would/  in 
fact/  be  an  educational  process  involving  all  staff  members  and 
all  curriculai  areas  in  delivery  of  basic  concepts  to  students* 
As  indicated,   some^of  these^ goals  traditionally  have  been  seen  as 
the  domain  of  guidance*     Since  guidance  must  be  an  integral  part 
of  any  career  education  program/   the  task  is  to   specify  the 
desired  learner  outcomes  as  part  of  the  program  and  to  enlist  the 
support  of  the  guidance  staff  in  delivering  these  outcomes*  It 
is  important  to  accepl,  the  full  range  of  goals  and  work  toward 
their  achievement  to  ensure  the  comprehensiveness  of  career 
education  programs  * 

The  ten  learner  go  als  used  as  organizers  for  thi  s  analysi  s  have 
been  validated  by  the  Office  of  Career  Education  through  a  series 
of  mini-conferences  during  which  nearly  1000  individuals, 
representing  educational  institutions,  parent  groups,  service 
organizations /  youth  groups/   business  and  industry,  labor, 
philanthropic  organization  s,  and  many  o  ther  profess ional  and  lay 
groups  were  brought  together  to  help  define  the  goals  and 
processes  of  career  education*     All  agreed  that  the  ten  learner 
goals  offer  a  reasonable  and  complete  range  of  competencies  every 
student  shou^  d  possess  upon  exit  from  school  at  any  level  * 
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INSTRUCTOR  ACTIVITY  « 

STUDENT  ACTIVITY 

^            (2)   Concave  solder  filJets  in 
proper  places* 

(3)   No  solder  wicking  on  wire 

(4)   No  copper  showing 

(5)   Wire  wrap  and  positioning 
correct 

-. 

(5)   Uire  and  strand  contours 
visible 

- 

(7)   Hole  completely  filled  over 
.  with  solder  * 

* 

< 

in 
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OUTIIKE  OF  IKSTRUCTIOK 

c.    The  indications  for  multiple 
wire  side  entry  connections 


(1)  All  the  Indications  listed 
for  single  wire  joint 


(2)   Additional' wires  altematirjg 
direction  of  wrap 


(3)   anooth  flows  of  solder 
forming  fillets  between 
wires  and  between  addition 
wires  and  terminal  ears. 


The  indications  for  completed  tqp 
entry  connections. 


1 


INSTRUCTOR  ACTIVITY  . 
c. '   Display  Slide  YXH  Ud-30 


d.     Display  Slide  YXH  11C-S31 


9S3 
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STUDENT  ACTIVITY 
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(I)  Solder,  smooth  and  gleaminc 
with  no  pits.  ^ 


(2)  Concave  solder  fillets  in 
proper  places* 


(3)   No  solder  wicking  on  wire. 


(4)   No  copper  showing* 


(5)  Wi,re  and  strand  contours 
visible*  . 


.  {'6)  Hole  completely  filled  over 
'  the  solder- 


ERIC  9S5 


INSTRUCTOR  ACTIVITY 


 \  

STUDENT  ACTIVITV 
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OUTLINE  OF  INSTRUCTION 

(7)   Filler  wire  properly  inserlled 


e.     Thfe  indications  for  completed 
botxom  entry  connections  are: 


(1)   The  same  as'  those  listed  ftjr 
single  wire  side  entry 
connections 


(2)   Wire  free  inside  shank  of 
termtnal 


\ 

Insulation  clearance  niust  be 
checked.    Clearance  sp^ificatidns 
are  the  same  whenever  insulated 
wire  is  used  ^ 


/ 


0S7 


INSTRUCTOR  ACTIVITY 


Oispaly  Slide  VXH  L1C-S32 
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♦ 

(1)   Minimum  *  not  Imbedded  -In 
the  solder  joint  . 


(2)   Maximum  -  no  more  than  twl^e 

the  diameter  of  the  wire 
^    including  the  juisulations 


Reasons  for  rejection: 


a. '   Mire  damaged  in  any  manner. 


i|re 


Solder  wicking  up  Vire. 


c»     Improper  ^Ider  quantity* 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 
d.     Poor  wetting  action. 


e.'    Improper  wire  wrap  or  positionirg 


f.     Improper  soldered  area. 


g.     Solder  defects. 


G.     Safety  precautions 


0946-47P8 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


G.  '  Stress  that  it  is  important 
that  the  safety  precautiorjs 
be  observed  at  all  times. 
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OUTLINE  OF  INSTRUCTION 
H.  Demonstration 

L     Soldering  bifurcated  terminals 


IIK  APPLICATION 

A*     Performetnce  Sheet 
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INSTRUCTOR  ACTIVITY 


1*     Instructor  should 
demonstrate  the 
proper  technique  and 
use  of  tools  while 
showing  the  students 
how  to  solder 
bifurcated  terminals 
as  covered  during  the 
lesson. 


.A*-    Supervise  each  student's 
completion  of  performance 
'sheet.    Emphasize  safety* 
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STUDENT  ACTIVm 


Observe  and  ask 
questions  If  necessai 


A. 


Complete  performance 
sheet.   Ask  question: 
if  procedures  are 
not  clear- 


S94 


OUTLINE  OF  INSTRUCTION 

IV.  -  SUMMARY 
\    A*     Introduction    *  * 


1.     Nature  of  summary 


2*     Purpose  of  sutmiary 


6.     Directions  to  students 


K  Questions 


2.  Notes 

im 

5410P8 


INSTRUCTOR  ACTIVITY 


Emphasize  importance 'of 
the  sumniapy  for  the  ' 
student. 
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STUDENT  ACTIVITY 


O 
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OUTLINE  OF  INSTRUCTION 
C.     Recap  of  lesson  . 


1.     Lesson  is  completely  sunmarized  during 
demonstration  by  instructor. 


V/    INFORMAL  TEST 

A*     There  is  no  informal  test  for. this  lesson 
topic*   It  has  been  provided  for  through 
the  implenientation  of  Part  III» 
"Application"* 


VK  ASSIGNMENT 

A*     Read  and  study  3*3-lN. 


ERIC  '''''' 
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INSTRUCTOR  ACTIVITY 
C.     Emphasize  safety 


Provide  students  v;ith  the 
homework  assigniiient. 
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STUDENT  ACTIVITY 

Ask  questions  if 
material  not  clear; 
check  notes  to 
insure  accuracy  and 
completeness 


A.     Ask  questions  if  the 
assignment  is  uncleat 
Complete  assignment. 


%1 
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FLEET  TRAINING  CENTER 
NAVAL  STATION 
NORFOLK,  VIRGINIA  23511 


Hiniature/Microminiature  Electronic  Repair  {2M)  Program 
A- 100-0034 

Security  Classification:  UNCLASSIFIED 

Lesson  Topic  3.4: 
Soldering  Connector  Pins 

Time  Allocation:   Classroom  -  1.75  Hours 
Laboratory  •  5.75  Hours 

INSTRUCTIONAL  MATERIALS 

1.     Training  Equipment 

a.     HERP/2H  Kj^t 

Tralnlna^  Aids 

a.  Slides 
(1)   YXH  Lll-Sl  through  YXH-L1I-S20 

Training  Aids  Equipment 
a\^ Slide  Projector 

b.  \screen,  Projector,  Standard 
Text  \ 

a.    .Student's  Guide 


4/ 


5.  References 

a.  HIL-STD-454D 

b.  MIL.S-4573C 

c.  NHB  5300.4  (3A) 
TERMINAL  OBJECTIVES 

Supported  partially  by  this  lesson  topic: 

5.0   CONNECT  wires  to  turret  terminals,  hook  and  pierced 
tab  terminals,  bifurcated  terminals  and  connnector 
pins  using  the  proper  tools  and  soldering  tech- 
niques following  the  procedures  and  to  the  stan- 
dards outlined  in  MIL-STD-454D,  MIL-S-45743C  and 
NHB  5300.4  t3A). 

ENABLING  OBJECTIVES 

When  you  complete  this  lesson,  you  will  be'  able  to; 

♦ 

3.4*1       PREPARE  connector  pins  for  soldering  by 
cleaning  and  tinning  following  procedures 
and  to  the  standards  outlined  in  MIL-S-45743C. 

3.4.2  PREPARE  wires  for  soldering  by  stripping  and 
tinning  following  the  procedures  and  to  the  '  ' 
standards  outlined  in  HIL-S-45743C. 

3.4.3  CONNECT  prepared  wires  to  connector  p'ins  using 
the  proper  tools  and  soldering  techniques 
following  the  procedures  and  to  the  standard 
outlined  in  HlUsTD-454D,  HIL-S-45743C  and 

NHB  5300.4  (3A).  lui 
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CRITERIOH  TEST 

The  student  will  be  require  to  perform  a  minimum 
four  connections  to  conjiector  pins  using  the  soldering 
techniques  as  outlined  in  Perfonnance  Sheet  3*4'1P  and 
to  the  standards  In  MIL-STD454D  and  HIl*Sy45743C. 

HOMEWORK  \ 


Complete  assignment  sheet  3\^1A 


0543-44PX0 
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OUTLrNE  OF  INSTRUCTIOH 
L  INTRODUCTION 

 ft.     Cpntftfct.  ^lL_^  ' 


B.  Readiness 


\ 


0554-55PX0 


INSTRUCTOR  ACTIVITY. 


A,     Igtroduce  self  aad  topic. 
Provide  tor  stucrnts  aeedi 


X*  Muster 


2*  Comfort 


\   3,  •  Visibility  aad  seating 


B.     Explaia  value  of  subject 
matter*  pointing  out  wher^ 
appropriate,  its  relatioaphip 
to  the  following: 


O    A  ^ 


OUTLINE  OF  INSTRUCTION 


C.  Effect 


ERJC"  P544-55P10 


INSTRUCTOR  ACTIVITY  ■ 

L    Accomplishment. of  dally 
tasks  aboard  ship 


STUDENT  ACTIVITY 


2.     The  necessity  of  the  skills 


and  techniques  In  repair 
printed  circuit  boards. 


of 


3. 


Personal  applications  of 
the  knowledge  and  skills 
Seek  to  motivate.  Tell  . 
good  tie-in  story  If  poss 


C. 


Uhen  following  a  subject 
matter  lesson  topic*  do  tjhe 
following: 


1.    Explain  relationship 
of  this  lesson  of 
.  previous  lesson(s) . 


Ible 


.  3-4-4 


OUTLI NE  OF  IHSTRUCrriON 


b.  Overview 


inoe 


INSTRUCTOR  ACTIVITY     *       "  STUDEHT  ACTIVITY 

2.     Conmend  students  for   

mastery  of  skills 
in  previous  lesson(s) 


D.     Overview  lesson  by: 


1..    Stating  learning 

objectives  as  conta- ned 
on  cover  pages  to  tMs 
topic 


Z\    Stating  procedures  o 
be  followed  during 
the  Usson 


a.     Taking  notes 


53 
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OUTLINE  OF  INSTRUCTION 


II.  PRESENTATION 

A.     Types,  sizes  and  usage  of  solderable 
connector  pins 


1.     Identifying  solderable  pins 


0554-55P10 


INSTRUCTOR  AaiVITY  * 
b.     Asking  questions 


c.     Use  of  criterion  test 


Invite  questions 
concerning  objectiv^ 
and  procedures 


A,     Point  wit  high  points  on 
slides  while  giving  lectitre 
on  connector  pins 


1.     Display  Slide  YXH  L 


STUDENT  ACTIVm 


3v    Ask  quastions  con- 
cerning objectives 
or  procedures  if  In 
doubt 


A,     Take  notes  -  ask 
questions 


1-S2, 


,  3-4-6 


OUTUNE^OF  INSTRUCTION 


a.    Although  most  pins  can  be  soldered, 
only  certain  pins  are  DESIGNED 
to  b§  soldered. 


b.     Identified  by  a  curved  cutout 
on  one  side  of  the  pin. 


P1ns^wh1( 


.  ..._^wh1ch  have  a  small  Me 
drilled  in  the  side  at  the  bottom 
of  the  wire  socket  can  be  identlflep 
as  designed  for  crimping-  the 
small  hole  Is  for  visual  Inspection 
of  wire  bottoming  prior  to  crimping 


2.     Common  types  and  sizes 


a.     Connector  pin  size-  mlcroscopicalli^ 
small  -  to  so  large  that  you  would 
strain  to  lift  it. 


ERjC  0554-55P10  1  niO 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


OQ 
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OUTLINE  OF  INSTRUCTION 

b.     The  common  sizes*  those  deslgndd 
to  accommodate  wire  between  AWE 
28  and  AUG  14. 


ERJC  0554-55PiOlrt^2 


c.     Conmonf  noncyllndrlcal  shapes  cf- 
connector  pins  have  the  same  sUpes 
as  terminals  taught  in  previou^ 
lessons  and  will  thus  not  be 
disscussed  in  this  lesson  (eyel(et» 
-turrett  and  pierced  tabt  etc*) 


There  are  other  less  common  anc 
much  more  difficult  to  reliabi 
solder  pins  in  use  which  are 
taught  in  a  more  advance  course 


e.     Concentrate  on  solder  cup  styl 
connector  pins 


ity 


INSTRUCTOR  ACTIVITY 


d.     Covered  in  ^^AVAIR  mlfcro 
course 


STUDENT  ACTIVm 
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OUUINE  OF  INSTRUCTION 


3.'^  Use 


a.     Connector  pins  serve  as  quick, 
easy  disconnect  po1nts"^for 
disassembly  of  units 


b,j  Connector  pins  serve  to  pass 
signals  and  voltages  through' 
airtight  bulkheads 


B.     Preparing  connector  pins  for  soldering 


1.     Tinning  -  always  tin  the  pin  prior 
to  soldering 


0554-55P10 
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INSTRUCTOR  AcTIVITY 

1 


/ 


B.    /Display  Slide  YXH  Ln-S3 

7' 


STUDENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 


a. 


me 


0557-58P10 


Cleaning' connector  pins  is 
difficult  dufe  to^  their  shape; 
tinning  1i**%he  preferred  methO( 


Connector  styles  which  have 
remained  unchanged  for  years 
are  coimion,  resulting  in  repladement 
connectors  which  have  been  stored 
for  many  years  and  which  have 
resultant  o>t1dation  on  the  surf 


the 

ace. 


When  repainting  a  connector  for 
reuse  (changing  wires),  old  so 
must  be-  renjoved. 


The  most  reliable  cleaning  mehtod 
for  removing  unwanted  stflder  i: 
to  Trt(1ck  It  out. 


INSTRUCTOR  ACTIVITY 


a*  "Stress 


der 


c/  Stress 
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STUDENT  ACTIVITY 


ijOUTLlNE  OF  INSTRUCTION 


1.  ^refilling 


Prefilling  {form  of  tinning)- 
the  placing  of  the  torrect  amoi|nt 
of  solder  in  the  solder  cup  to 
form  a  finished  solder  joint; 
The  used  of  preforms  for  consistent 
solder  quantity  is  reconmended ^ 


Eliminating  the  need  for  a.thirfd 
hand  to  apply  solder  while  holqing 
the  wire  in  one  hand  and  the 
heating  device  in  the  other. 


Preparing  wire  for  soldering  to  connectoi 
pins 
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INSTRUCTOR  ACTIVITY 


a.     Display  Slide  YXH  LI 


b.     Display  Slide  YXH  L11-S5 


C.     Display  Slide  YXH-S6 


1018 
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STUDENT  ACTIVITY 


1-S4 
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OUTLINE  OF  INSTRUCTION 


1.     Tools  used  -  the  same  tools  used  in 
prior  lessons 


2.    Stripping  -  same  as  previously  taugh 


3.     Tinning  -  tinning  techniques  are  the 
same  as  previously  taught 


4.     Bending  -  no  wire  bending  is  required 


5.     Cutting  to  length 


a.     Cut  wire  to  the  proper  length 
for  soldering  to  connector  pins 


1* 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


3.    Stress  -  uniform  tinning 
of  wires 


3-4-12 


— U-^^  :  

OUUIHE  OF  INSTRUCTIOH 


b*     Insert' wire  into  connect  cup  tc 
measure  length  of  wire  needed  ior 
that  size  of  pin* 


c.     Ensure  that  the  pin  used  as  a 
depth  guage  is  empty  of  solder 


d*     After  the  first  wire  is  cut  to 
proper  lengthy  it  is  used  as 
a  guage  for  cutting  subseqyent 
wires  * 


Insulating  tubing 


a*  Insulating  tubing  should  be  us 
on  all  connector  pins  due  to  t 
close  proximity  and  the  danger 
of  electrical  short  circuits 


id 

[leir  , 


inoo 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIvtJY' 


1^23 
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OUTLINE  OF  INSTRUCTION 


Insulating  tubing  may  be  either 
fixed  size  or  heat-shrinkable 


c<     Heat  shrinkable  tubing  is 

recomnended  as  it  provides  good 
insulation  with  less  bulk  and  is 
not  subject  to  becoming  useless 
from  slipping  up  off  the  connecti 


d*  '  ALWAYS  insert  insulation  over 
wire  prior  to  soldering 


e.     Tubing  may  be  shrunk  by  using 
the  solder  extractor  unit  in 
the  pressure  mode  for  a  heat 
source 


O  0557-58P10 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


d.  Stress 
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OUTIIHE  OF  INSTRUCTION 

♦ 

.f.     Exerclse^  extreme  caution  when 
applying  heat  to  shrinkable 
tubing  (too  much  Is  wrse  than 
not  enough) 


Connector  pin  solder  connection 
specifications 


ERIC 
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Wire  wrap  -  no  wrapping  to  be  done 
on  connector  solder  cups 


Wire  position  -  the  wire  shall  be 
aligned  exactly  with  the  axis  of  the 
connector  pin 


Wire  depth  -  the  wire  MUST  BE  BOHOltD 
IN  THE  SOLDER  CUP  to  prevent  flux  or 
air  being  entrapped  in  the  bottom  of 
the  solder  cuP 


1026 


INSTRUCTOR  ACTIVITy 


D.     Display  Slide  YXH  III-S7 


^     Display  Slide  UH  II 


3.     Stress:   wire  bottouifd 
in  cup  ' 


STUDENT  ACTIVITY' 
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Om-INE  OF  INSTRUCTlJOtr 


4 ,     Area  ,.to  J)^^o]def  ed 


Solder  cup  should  be  fllledVitp 
a  quantity  of  solder  that  will 
W)T  allow  the  wire  strands  to 
visible  after  soldering^  but 
not  bulge  beyond  the  confines  o 
the  ctip  or  spill  down  over  the 
of  the  pin. 


do  as 


b. 


Edges  of  the  cutaway  portion  o, 
the  cup  shall  be  visible  beneath 
the  solder  with  no  portion  of/t 
internal  face  of  the  solder  tu 
showing.  / 


/■/ 


c.     Circular,  concave  fil}et/4rounc 
^    the  wire  where  it  enters  the  st 


cup. 


/ 
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INSTRUCTOR/ACTIVITY 

/  , 

4,     Oifeplay  Slide  YXaU 
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STUDENT  ACTIVITY 
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dbTLINE  OF  INSTRUCTION 


5.    Solder  quantity  -  shall  be  such  thai 
there  shall'be  no  sc'-''>r  spillage  oijto 
the  outer  iSalls  of  t)» :  pin».and  the 
edges  of  the  solder  flow  at  all 
points  shall  meet  the  pin  or  wire.ir 
a  concave  fillet 


E.     Tools  used     make  connector  pin  solder 
connections 


1.     Hand  tools 


2.     Power  tools 

a.     Resistance  soldering  tweezers 


-60&0526P10 
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1NSTR»CT0R  ACTIVITY 


1.     Same  as  previously  used 


STUDENT  ACTIVITY 


a.     Stress  safety  precaitioiis 
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OUTLINE  OF  INSTRUCTION 

Techniques  for  making  high  quality 
connector  pin  solder  connections 


Application  of  flux    except  the  flix 
contained  in  the  solder »  the  applicction 
of  flux  is  undesirable  except  in  cases 
of  extreme  oxidation  since  excessive 
flux  may  become  trapped  in  the  bottqm 
of  the  solder  cup  or  cause  solder 
spilling  onto  outside  of  the  pin 


Proper  heat 


a. 


re 


In  soldering  connector  pins  thcv 
are  three  primary  methods  of  afplyipg 
heat*  all  of  which  are  reliable  * 


ERIC 
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INSTRUCTOR  ACTIVITY 


F.     Display  Slide  YXH  lll-slO 


Stress  no  external  fjlux 
needed 
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STUDENT  ACTIVITY 


OUTIIHE  OF  IHSTRUCTIOH 


(1)   Soldering  iron  used  to 
solder  a  pin-  using  the 
conductive  heating  method* 
Note  the  use  of  the  therma 
shunt  to  prevent  wicking 


(2)   A  resistance  probe  used  to 
solder  a  pin-  using  the 
resistive  heating  method 


(3)    Resistance  tweezers  used  t> 
salder  a  pin-  using  the 
resistive  heating  method 
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INSTRUCTOR  ACTIVITY  . 

(1)  Display  Slide  YXH  LI 
Stress  thermal  shunt 
and  anti  wicking  too 


(2)   Display  Slide  YXH  LI 


(3)   Display  Slide  YXH  LI 
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STUDENT  ACTIVITY 


•sn. 


rSl2 


-S13 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITV 


NOTE:   Explain  that  there 
are  two  types  of  tips  for 
resistance  soldering* 
Carbon  and  Tungsten*  edc^ 
having  Its  advantages; 
Carbon  is  easier  to  keep 
clean  and  provides  greater 
heat,  but  is  extremely 
fragile.   Tungsten  oxidises 
and  requires  greater  attention 
to  keep  clean,  but  is  much 
more  durable* 


b* 


Conductive  heating  with  the 
soldering  iron  is  an  acceptablis 
method  but  has  the  following 
disadvantages 


(1) 


Th3  tip  must  be  extremely 
clean  and  dry  to  prevent  ^ 
solder  tits  on  the  outsidi^ 
of  the  pin 


eavmg 


0559-60  8O526PJ0 


3-4-20 


0559-60&0526P10 


of  the  ,rpn  must  be  hot  for 

'  T'^*  which  may  Wn  ) 

surrounding  wire  and  insulation 


(whicTh'e\?r^^^^,!^''  ^"^P-bej* 


l!iSIRUCTORAm 


(2)    Stress-  hot  element 
and  wire  damage 


HyDENT^CTlyiT/ 


les 


lead  which  must  be  attached 
some  other  part  of  the  p?n 


(2) 


ve 
to 


arcing  and  burning  of  the  p 
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\*     Resistive  heating  with  the  resistive 
tweezers  heats  by  the  same  method 
as  the  probe  and  has  only  the  one 
disadvantage  of  arcing  is  misused. 


e-     Resistive  soldering  is  extremely 
fast  and  efficient  as  a  heating 
source  and  should  be  controlled 
by  the  following  means. 


(1)   The  current  flow  must  be 
adjusted  to  the  proper 
level  for  the  thermal 
mass  of  the  pin 


(2)   Great  care  must  be  used  in 
adjusting  the  current  level 
since  most  resistive  heatinc 
s'^urces  are  capable  of  pin 
DESTRUCTION  by  overheating 
if  the  current  level  is  set 
too  high. 
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INSTRUCTOR  ACTIVITY 


(2)    Stress  start  at  zero 
and  turn  up  slowly  for 
melt 


STUDENT  ACTIVITY 


in 
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OUTLINE  OF.IWSTRilCTIOH 

(3)    If  Using  -a  stepped  current 
source,  'fine  control  of 
■  genferated  heat'  is  accompTi 
*'    by  utilizing  a  puiftping  act 
of  the  footswitehto  apply 
power, intermi ttenfly 


»hed 
ion 


Application  of  solder 


a. 


In  connector  pin  soldering;  the 
wire  is  applied  to  the  wire  solder 
rather  than  applying  the  solder 
to  the  wire  as  you  have  been  dqing, 


b. 


To  properly  apply  the  wire  to  Ihe 
solder,  use  the  following  stepj 


ERIC 


0559-60.  a0526P10  /^^^IZ 


INSTRUCTOR  ACTIVITY 


STUOENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 

(1)   First  step  should  be  to     *  7 
place  an  anitwicking  fo&Vjn 
the  wire*   The  wire  insula|t1on 
should  always  be  firmly, 
bottomed  In.  the  larger 
section  of  the  hole  drlllelci 
through  the  tweezer  tool 
head»  and  the  jaws  throcuglhly 
cleaned  of  any  fliix  or  ot^er 
foreign  matter 


(2)   If  using  the  resistance 
'heating  method^  thqroughl^ 
clean  the  tool  tip  with  enjery 
cloth  prior  to  placing  on 
the  terminal  as  oxide  bulljdup 
may  cause  arcing*-  ^ 


(3)   Always  place  the  tool  tip 
on  the  piif  prior  to  applyilng 
power  to  prevent  arcing  aqd 
burning  of  the  pin. 
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INSTRUCTOR  ACTIVIiy  • 

(1)  Display  slide  YXH  LI 
Stress  antiwTckIng  fc 
use 
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STUDENT  ACTivny 


3-4-24 


Information  C^riei  No.  208 


CO 

ro 

CD 
UJ 


COHPETENCY-BAjtD  ADULT  EDUCATION 
A  CHALLEME  OF  THE  80s 


written  by 


Cacol  »Ca3«orm 
University  of  Texas  at  Austin 


The   Er:C  Clearinghouse  on  Adult,   Career,   and  Vocational  Education 
The   national  Center   for  Research   in  vocational  Education 
The  Ohio  State  University 
1060   Kenny  B<3 . 
Columbus,   Ohio  43210 


108C 


(  OtJC  *  ho**  t»01*lfJ**  Off  fOf  •(  * 


ERIC 
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(4) 


Apply  povffiv*  (or  the  solderjing 
Iron)  and  observe  tfie  pin 
for  solder  melt* 


(5) 


ale 


Upon  solder  melt*  immedl 
insert  the  tip  of  the  wir* 
partially  into  the  solder 
about  a  70-*degree  angle 
hesitate  for  a  second  to 
_lieat_sinking  action  of-thc 
cold  wive  to  be  overcome* 


ard 


cl 


_(6)__Altfij;L^the^sol.der_remelts^^ 
VERY  QUICKLY  move  the  wirt 
to  a  full  vertical  position 
and  bottom  it  in  the  solder  cup, 


INSTRUCTOR  ACTIVITY 


cup  at 
low 


STUDENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 


(7)  Maintain  a  slight  downwar|l 
pressure  on  the  wire  unti 
*  the  power  (soldering  iron 
has  been  removed  and  the  !  older 
has  solidified.  This  downward 
pressure  will  aid  in  previjnting 
the  formation  of  stress  ijnes  in 
the  solder^ 


6.    Cleaning  after  ^soldering 


As  ALWAYS,  the  soldered  conned 
must  be  properly  cleaned  after 
completion. 


b. 


The  most  effective  method  for 
connector  pins  is  the  use  of 
a  bristle  brush  and  solva^t* 


INSTRUCTOR  ACTIVITY 


Display  Slide  YXH-S15, 


ion 


a.    Stress  cleaning 


STUDENT  ACTIVITY  «\ 


ERIC 


87 50-51 PI 0 


3-4-26 


ABSTRACT 


This  paper  13   ^  drj-j  cr  ip  t  i  ve  presentation   of   tho   st  att- o  f  -  the  -  a  rt 
o f  coizipe  to ncy-b a;*o<l  at'u  1 1  education    <  CD J  ,      lie ctde  r s  are 
provided   first  with   a  brief  history  of  tho   dovolopmont   of  tho 
concept   and  are   prmmntea  with  basic  terminology..     The n , 
because   C3AE   is  (aulti-di*nonsional,   varied  notioTiS  of  functional 
adult  education   ar^f  disscusscd  and  major  strands  of  diversified 
pro^;ram  and   instructional  processes   are   described.      In  addition, 
administrative   po  r^pccti  ve  s   and  cor ron  t  researc*i  issues  are 
presented.     The  papnr  provides  background   for  understanding 
the   current   statuij  ^nd  direction   of  several  CBAE  programs. 
I      reflects   tho   current  oase   of   limited  written   resources  and 
the  supplementing  of  discussions  with  personal   commutii  cation. 
It   presents   an   ov^;rvi,/^w         the   ,iature  of  CBAE,    the  foundatiotis 
of  a  CBTii;  proco';';,    tho   scope  of  CBAE  syj;tom*>,    te  ach  ing/ 1  e  a  rn  i  ng 
strategies  ,    ad.ni ri i  j; ra ti  ve   trends   and  issue  s  ,    and  the   cu  vron  t 
state  of   resi^arc'ii         this   ar<*a.      Tables  illuatreite    (1)  APL 
modoi   of   function  *it   competftnc/^  **x  anxp  les  of  task  a,    and  <2) 
f  i  ve  -  s  tate   compter  i  -jop   of  adu  1 1  al  te  rn  ati  ve   programs.  Appendt'd 
materials   includ*?   -i    Ust  of  potential   resources  concerning 
progr  axns  ,   bib  1 1  o r,ijjh ie s  and  product   listings,    and  suggested 
rc  adi ngs.    ( CT) 

DESC;*   tlontraditjonai  Education?    *Adult  Education?  *Coinpetency 
Based   education;    *^duc  atjonal   Research;    Learning  Activities, 
Adu  It  Basic   E;duO'.it  ion  ;    Edgh  Gc  hoo  1  Equ va len  ry  Programs  ; 
♦Educational   ^f:  t^tyurci^^  }   Mode  1  s;    *Program  Adninistiation;    *P  roq  nxm 
De s  1  gn  ;    P  rog r an>  D*:  v*- 1  opme n t ;   Te  achi ng  Me  thodfi :   State   of  Lhe 
Art  Reviews 

IDEW;;    Information  Analysis 
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OUTLIKE  OF  INSTRUCTION 

♦ 

H.     Inspecting  comp^leted  connector  pin 
solder  connections  for  quality 


1.     Standards  of  acceptance 


a.     Correct  insulation,  clearance 


b.     Correct  Insulation  clearance 


c.     Proper  solder  quantity 


0    SMOOTH  gleaming  solder  finish 
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INSTRUCTOR  ACTIVITY  * 
H.     Display  Slide  VXH'L11-S16 


3-4-27 


STUDENT  ACTIVITY 


-'■OX 


ADHIMSTI^ATIVE  TRENDS  ANO  ISSUES  U)  COMPETENCY-&ASED 
ADULT  EDUCATION 

STftTE  ACTIVITY    IN  CBAS 
STAFF  DEVELOPMEHT  FOCUS 
COSTS  VERSUS   BENEFITS    OF  CBAE 

CURRENT  STATE  OF  RESti^RCH  IH  COKPETENCY- BASED  ADULT 
EDUCATION 

HHAT  IS  COMPETENCY? 
MEASUBEMEHT   OF  COMPETENCY 
IMPACT  OF  CBAE 

SUmiARY 

APPENDIX 

REFERENCES 


-  V  i  i  i" 
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OUfUNE  OF  INSTRUCTION 


Z.  '  Indications,  to  look  for 


a.     Preferred  sojder  connections 


(1)   Concave  solder  fillets 


(2)   Bright,  gleaming  finish 


I 

(3)   Ideal  amount  of  solder' 


(4)   No  solder  spillage 
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a.     Display  Slide  YXH  L1I-SI7 


STUDENT  ACTIVITV 
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U 
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PREFACE 


Compe  tcncy-B a sed   Adu  1 1  Education    (CBAE)    is  bii coming  recognized 
as  £i  viablii  process  and   approach   for  adult   literacy  programs, 
Hv^wp  ve  t ,  because   ot   recent  dev£»^opmen^s  in  this  fiiild  and  its 
di  Viirsc ,   segmenLed  activities*   many  practiti  oners   and  lay 
persons  arc  aniware   of   its  potential  program  impact.  ManV 
persons   lack   information  concerning  elements  of  a  compe^eticy- 
Lascd  education  strategy*   in  yeneral/   as  well   as  the  specific 
program  structures  of  CPAE  activities.     This  paper   is  designed 
to  ad dress   these    informational  needs, 

Conpe  t  orcy-iiased   Ada  It   Educ^atj^o^:     A  Challenge   of   th.e   80s    is  a 
descripti  ve  presentation  uf  the   state-of-the-art  of  con^f^ctency" 
bat.ed  adul^  education,      Readerii   are  provided   first  with 
brief   history  of    th*^   development  of   the  concept  and  are 
presented   with  bisic   terminology.     Then  ,  bocaase  competency- 
based   adult  ed^i cation  is  multi-dimensional/   varied  notions  of 
fi:nctional   r.ompetency  are  discussed  and  ma-jor   strands  of 
diversified  ptogrcm  and   inf;  t  rue  t  i  on  al  procei?seii  are  described. 
In   addition*    administrative  perspectives  and   current  research 
i  s  sues;   are   presented  . 

The  pfiper   provides  background   for  unde  rs  t  andi  [i  g  the  current 
statu";   ;ind  direction   of   several   competerscy-based   adult  educaLion 
pr  oqr  «n3  .      iJowf*ve  r ,    as   wi  th  an  y  state-of-the-art  discus uion  # 
ce*"tain   limitations   s;houii''  be   notedi^     Some   limitati on result 
frorx  an  attempt   to  present  a  balanced  overview  of   current  practice 
which   are    in   process  of  pi  lo t - 1 es l i ny #   of  refinement,  and, 
oftt;n/   ma  J  or   roviiiion.     Program  «nd   i  n   t  r  uct  i  ona  1  do  vo  lopnen  ts 
are  not  static;   they   have  been   temporarily    "captured  at  one 
point   in   time"   for  descriptive   underst  andi  ng  ,    Con  f?equen  t  ly  , 
some  progran*   information  may  AOt  be   coirp  re  h  en  s  i  ve   enough  for 
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OUTLINE  OF  INSTRUCTION' 

(5)    Insulation  clearance  fs  colrrect 


No  solder  defects^  especially 
stressOlnes,  which  are  common 
in  solder  cup  connections 


3.     Reasons  for  rejection 


8758-5  IPk 


a. 


Unacceptable  solder  cup  connec 
for  the  following  reasons 


(1)   There  is  a  large  stress 
V  line. at  the  bottom  of^the 
solder  cutout 


INSTRUCTOR  ACTIVITY 


1  ion 


4" 


a.     Display  slide  YXH  L11-S18 


(1)   Stress  the  stress  1i 
on  slide 
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ne 
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INTRODUCTION 


*That  one 


man  ^should  die  ignorant  who  had  the  capacif.y 
cali  a   tragcdyp"       Thomas  Carlylc. 


to  le  a  rn  J 


"Wh/  do  we  always 
o£   tUh  ro&c?" 


got  tho  thorny  stem,  rather  than  the  flower 
Student  conimeiit   in  an   adult  basic  tducatiOT 


Adult    literacy  education  has  csE>oused  \ho  mission  of  srrving  tho 

dir^:idvant£.ged*     tiowcver,   ofte:^   tro   \;\sion   and   the  reality  ot 

it^  cfforcG  resided  m   far  separate  worlds.     During   the  yearfi  of 

the   1970s,    .jdi:lt    ixtt-racy  trduc^itiLn   in  corpora  tod  stronger 

f  urid  .ng  ,    now  ou  t  reach  c  f  f  or  1 ,    i  nnova  t  ive   ond    <  hopf;  f  ul  ly )  mor 

elCoctive   df^li^'ery  syjjtoms   and   instruccjonai  ^traf'yios* 

One  Key  development  duriig   these  VoaiG  was   tie  conipetenc>- 
basod   approach   to  adult   ec^ucation.      Thir,  new   perspective  appearod 
to   offer  botter   scl^^tLons   for  odac.itionai   and  proqrt'tniniatic 
outreach   m   adult  hai>ic  education..      I:^   the  early   I'^JIO^ ,  two 
s<?parate,    yet   interactive  dev-l  opnicn  t^f    foc^coa  national  intere*;t 
on    ind  practitioner   support   for  coiLipetoncv-bai-ed  a p^^ roaches  to 
at'ult   bticic  educatiori.      Attcntior.  was   focu^u^d  on   the  nt  edft  "lor 
a  concept   of   literacy  appropriate   to  aaults   and   a  more  fleMbl<., 
ac:;esoible,   and   r'vlevant  process    to  tiCrvice  diverse  .idulL 
illit^irate  learners. 

Tlie   first  developm'^n  t  addressed  a  conco;>t    of    literacy   m  relation 
to   the  life  orien  acion   of   the   adu  It.     burinq  t 1 9U0s  , 
Am  eric  an   society  had  undergone  sicjnificapt  shiftinq  of 
resources   and  e  xpec  t   1 1  or  *   towards,  def^ninq   the   high  school 
dinlom-i  as  the  **benchnark  of  education   literacy'*    (Hunter   i  llarnion, 
This  rising  sot  of  e  xpec  t  a  t  JLoji  i>  wa^J  moat  dramatically 
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OUTLINE  OF  INSTRUCTION 

(2)   The  wire  is  birdcages  below 
the  .insulation 


(3)   The  wire  is  nicked 


J;     Other  defects  to  look  for 


*  (1)    Improper  insulation  clearan 


(2)   Solder  spilled  on  ^sides  of 
termi  nal 


(3)   Arc  spots  on  sides  of  pin  da^jsed 
by  Improper  use  of  ttie  resistance 
soldering  tools 


*  / 


INSTRUCTOR  AliTIVITY 


STUDENT  ACTIVITY 
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tJon-traditi'  education   -  educat  ion   that   r^jjticts  lockstep 

curri  cui*^,  ion  til  oraduatGd   subject  - Iov/gI   iGarnxng,  jr*d 

campu3-boun  lOom  cctiv/iLy  -  h^id  g&inoi   significant  s^Jpport* 

UnLil    t-hfi  iiderGf'ric  a  tod   ar^ults  hn6  only  thrt*e  ma^or 

alternjtiv/oji  qaming       s^*condary  eductition  ~   a  traditional 

<woning  hi^n   school  progranif   a   correspo-idGnce   cours*^  of  study^ 
or   a  hiqh  f;chof*l   t;quiv/alor^cy  instructio:i/to sting  orogram* 
Those  opLijTs   wGrG  insufficiGnt    f nany   adults  who   lound  thes<^ 
programs;   oithor  irrclevarit   to   thGir   situation  or   ina  c  cc  s  s  ib 
to  th *     5omG  who  went   through   these  progra-^is   found   that  a 
t»igh   school   oquivalency  diploma  wai>  not   always  an  acccp^ablG 
substitute    for   the  traditional  high   school  di^^loma. 

In   1073  ,    tho   Policy  Institute  of   th*3  Syracuse  Research  Corporatioii 
prcsenLod   the   rord  Poundatj-On  with   a  proposal   for  an  alterr^^tive 
to  a  high  iichool  diploma.     With  strong  educator   leadership  and 
diroct   input   from  r  epr  esen  t  at ve  s  of   adult  basic  education* 
labor,   ou;>ir3es?Jf    and   the  commun ity,   a  developmental   effort  was 
undertaken    to   establish   content   areas  of   adult  competency  and 
guideline ii   for  granting  an  external   high   school   diploma*     A  iJev 
York   State   grant  with   federal  backirig  was   provided  to  develop  the 
idea    further  and   to  establish   a  working  model   for  an  external 
high   school  t:  iploma  program   IK^.ckse  ,   1979)  ,     Th*  Reg  ion  a  1 
Learning  Service   inaugurated   the   New  York  External  High  ScLool 
diploma   progra.n  oriented  solely   to   adults*     This   program  had  no 
operational    instructional   clasbmom  component*     The   core  of  this 
external   approach  v^as  a  defined  set   of   compe tencies,  asses£;ment 
moasureur   and    resource   counseiinc;   and  advisement  center* 
This   wt>'>   followed    tr   19^4  by   the   establishment  of   the  experimental 
Monmoj  1 Ad ti  1 1   rduca  L  j  0:1  Conpr^^ssion  Adul  t  Diploma  P  rog  r  am 
1      1 1 1  u  t  t-'<i   by   r.ne   New  Jer^>ey   bepar  tmcn  t  of  Educa  t  ion    ti;ilor>,  1^00) 
Tbr^fje  Jiontrtiditional   high   school  diplon**   programs  offered  new 
floxjtulity  an^j   relevance   to   adults*      Utilizing   compe  ^  en  c  y -ba  s  ed 
proces!if*3i    thfjy  provided  a  now*    acessible   approach    for  adults 
who  desired  both   the  knowjodgo   and   the  credential- 

Sincf*   th»*'iO  jiorty  ma^or   efforts,    numerous   locals   state^  aiid 
foderal   agoncj*:^   and   edijcational   groups   have   joined   in  the 
crt^atiOTi  and   rrrfmement  of   compotcncy-ba^ied  adult  education- 
Thifi   paper   pruvidtis  an  overview  of   the  '-lomr^nts  of  thiii  mnov/otion 
The   current   '>tate   of  CBAF;  programs  and  processes,   research  and 
admins    era  1 1  vo   ii^uues  ,   and  key  per  spec  ti  ves  on   f  urc  t  ion  al 
competency  and  l'.*jrning   strategies   are  presented*      It  is  hoped 
tJtis   ^Mipf^r   wijl   provide   under^itandmg   and   insights  in  to  the 
current   scope   and   impact  of  compe ten c y -based   adult  education- 
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OUTIIHE  OF  INSTRUCTION 


I.     Safety  precautions 


Even  though  the  resistance  tools  are 
operated  at  a  very  low  voltage^  ther^ 
is  always  a  chance  of  shock  If  the  hinds 
are  wet*    Use  coiranon  electrical  safepy 
precautions  to  prevent  injury 


INSTRUCTOR^ ACTIVITY 


L     Display  Slide  YXH  L11-S19 


Same  safety  as  previous  lessons 


0*  Demonstration 


K     Soldering  connector  pins 
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0 : 


1.     Instructor  should 
demonstrate  the  prop 
"  techniques  and  use 
tools  while  showing 
students  how  to  soldier 
connector  pins  as  pr 
sented  during  the  le&son 


r 
he 


STUDENT  ACTIVITY 
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Observe  and  ask 
questions  if  necessDry 


activities,      Pos  tanseusnen  t  dG  t  ermxn^is   the   s  tudGn  t  *  s  pros  on  t 
level  of  skills   anfi  Knovled^^^         tho   ^Jtatod   cornpetcncies  of  thu 
program  and  certifies  the   student's  fin«l  competence  in  the 
skill;*  aadrossed  by  the  program. 


rune  t  3  OTia  L  Litei^acy 


CBAE   structures   are  generally  grounded   in   functional  literacy 
subjecv  matter,    **ba?ic   and  life   skills  necessary   for  the 
individual   to   function  proficiently  in   society. This 
integration  of  both  basic   and   life   skills   is  a  key  component 
of  successful  CBAE  efforts* 

There   are  many  variations    in   the  specifi-j  niixturG   and  content  of 
basic  and  life  coping  skills   and  knowledge.     All  CBAE  [urograms 
stress  the  dovel opmen t  of  oasir  skills    {reading*   compu t a t i on , 
wr i t i  ng ,   problem-uol vi ng ,    1 i st en i ng/v i ewi ng/ j pe ak ing )  ,     Cg  rtain 
programs   also  incori>orate   competencies   in  interpersonal  relation 
cross-cultural  relations   (predominantly  in   English  as   a  Sec*->nd 
Language  £>rc9ra3is)  ,   and   humanistic  concerns. 

Life   skillii   competencies   tend   to  focus  on   life   roles  such  as 
emp  LoyoG  ,   consumer ,   c  +  ciaen,   family  membe  r,   healthy  ii-kdividu^ji, 
and/or  personal  problew-^sol  ve  r .     The  nature  of  these  cotr.petencie 
varies  based  upon  the  structure  and  results  of  the  original, 
foundational   research   for   the  program,  up<:>n  variations  in 
regional   location   (cultural,   ethnic,    rural/urban  differencr^s), 
Ufyon   clientele  service  orientation    (e*g.  ,   state  welfare  clients, 
rehabilitation  clients,   or  non-Engiish-sp(_fking  partici^^antis)  , 
and  upon  the  pcn^'civod  goal  Certification   t^r  the  learnt^r 
(high  school  diploma,   GED  preparation,   vocational)  > 

The   functional   litt^racy  approach  assumes  that  b^bic  skilJ;?  arc 
Icarnc-J   through  a   focus:   in    life-coping  skills.     For  exampJc, 
the  Adult  PerTormanco  Level    (APL)    Project  has  defined  funcLional 
competency  as  a   two^dim*2nsional  concept  of   an   identifiet?   uc!:  of 
bauic  skills   as   they  apply   to   five   general   knowledge  or  cont**nt 
areas.     Table   1   outlines  this   concept  and  provides  examples 
of  the   interaction  of  basic   skills  and  knowledge  within  a 
functional    literacy,   Jife-cO|*ing  orientation. 

Certification  of  Hary^ery 

Ideally ,   CHAE  proceuses/programs   shou  id  provide  certification 
of  mastery  of  compc ten cies.     Many  CBAE  programs  have  linked 
their  ef forts  to  an  external  or  nontraditional  high  school 
diploma   program.     Thus,    successful  completion  or  mastery  of 
the  competencies  certifies  an   adult  for  a  high   school  diploma. 
Certain  programs   link  mastery  of  their  compc  tc  ne  i  e to  entry 
into  other  programs  such  as   vocational   trair»ing,  conventional 
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■    OUiLlNE  OF  IHSTRUCTIOH 

4 

UK  APPLICATIOH 

A.     Performance  Sheet  3t4t1 


IV.  SUMMARY 


A*  Introduction 


1.     Nature  of  summary 


2.     Purpose  of  summary 


B.     Directions  to  students 
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INSTRUCTOR  ACTIVITY 


A. 


Supervise  each  student's 
completion  of  performance 
sheet  3-4-1 


A. 


Emphasize  importance  of 
sumnary  for  the  student 


the 


STUDENT  ACTIVITY 


A.     Complete  performanct 
sheet  3-4*L  Ask 
questions  if  proce- 
dures are  not  clear 
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high  school  diploma  ,   or  CIED  i  n s  tru cti  ona  1  preparati  on  .  Other 
programs  offer  a  certificate  of  accomplishment  for  attainniont  cf 
the  designated   skills  and  knowledge^ 


PROGKAH  ORIEIITATIOMS    OF  COAE 

Variable    In^Jtructional  S  true  tu  res  or  processes 

Most  CBkE  programs  do  not  prescribe  one  instructional  process 
or  method  for  their  students.     When  knowledge,   skills^  and 
attitudefi  outcomes  are  prescribed  and  asscss^ed  through 
competencies ,     students  may  elect  learning  strategies  from 
a  wide  arrf^y  of  differing  approaches  with  the  advire  and  help 
of  teachers  or  assessors/counselor s .     Programs  may  utilize 
ins t ru  ct  ional  modules ,    group  p res«  nta  t ions  and  discuss  ions , 
se  If -direc  ted  1  ea  rning  ,   studen  t -i r;  i  ti  ate d  pe  r£ormance 
activities  #   tfsacher-wi  th^-s  tuden  t  or  s  tudent-with  s  tudent 
teacning/tut or ing /   and  other  uniquely  suited  learning  strategies 
which  beat  assist   the  studenu  to  gain   eoinpetence.  Certain 
C0AE  programs  have  an  established  competent:© -o  r ien  ted  curricu  lum 
with  individual  i  z^<X  i  ns  tr  uc  t  ional  materi  aJ  s    (e  .  g  w   APL  system)  * 
Certain  systems  provide  educational  brrk^ring  services  to  direct 
students  to  other  community  resources  and  courses  for  informatio 
and/or  instruction   (e.g*/  New  York  External   High  School  Diploma 
Program).     Certain  ptograms  offer   a  learning  resource  center 
approach  which  provides   a  variety  of  materials  and  media 
identified  to  provide   i  n:^  t  ruct  ion  a  1  support    £or  basic  i^kilJs 
development    <ewj.,   We\;  Jcrijey  MAECOM  Adult  Diploma  Program) 
Lastly,   a  few  programs  off<jr  small  group  and  individualized 
instruction  where  student:;  interact  on  a   regular  I  asis  with 
tea. her- student  groupings . 

The  CBAE  ure  of  various   instructional  processes  represents 
phi losophical  differ en ceg   regarding  prog  ram  structure /  adu It 
learning  styles,   available   common  i  ty   learning  resources',  and 
the  outcomes  of  the  program.     The  CDAE  process  strives  to 
make  maximum  use  of   alternativo  learning   and  instructional 
processes   in  order  to  bring  abou^   attainment  of  competencies 
in   the  most  effective  manner.     Although   the   iSpecific  competencie 
are  prescribed,    thoro   is  not  a  dominant   instructional  process, 
nor  one  spec  if  I'c   instructional   strategy   for  all  studentis. 

Adul t   Learner  Or lent at i  on 

Because  cf  th^   focus  on   the  disadvantaged  adult  learner, 
CDAE  programs  have  attempted  to  integrate  key  concepts  of 
effective  and  efficient  learning  in  relation  to  the  adult.  Tor 
example,   adults  have  significant  wc rk  and  family  time 
commitments  ^/hich  may  makf?   it   impor^^'ible   for  them  to  maintain 
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OUTLIME  OF  IMSTRUCTIOH. 

♦ 

1.     Questions    ,  . 

♦ 

2*  Notes  . 
C*     Recap  of  lesson 


1.     Demoostration  will  cover  lesson 
recap 
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INSTRUCTOR  ACTIVITY 


C.     Emphasize  safety 


STUDENT  ACTIVITY 


C.     Ask  questions  if 
material  not  clear; 
check  notes  to  infeure 
s    accuracy  and  com- 
xpleteness 


0 
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;iiruccur<i   to   a  CHAC  approach.     Th<ise  proqrans  typicaliy  havt* 
t:wo  or  threo   of   tho  above   i;tatod  J.a.tly,   uomo  program 

focu<:  upon  outcome  objectives   oir   funcciOnal    LiLoracy   iikiLLs,  yet 
they  c:o  not_  support  or  tmulato   Ihc   philoj>OFn/  of  Cl^AK,  An 
with   ony   innovktion,    ther<i   aro  inany   l^ivcu   ^r.d  varx<aic3  of 
application  of   the   conct-pls   diid  'Structure   or    CDAi:   to  local  .-ciuli. 
.;ducat  ion   pr  Ofjr  tvma  < 
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milim  OF  INSTRUCTION 

V.     INFORMAL  TEST 

A.    There  is  no  informal  test  for  this  lessor 
topic.  .It  has  been  provided  for  through 
the  implementation  of  Part  III*  "Application' 


VI.  ASSIGKHEKT 

A.*   Assignment  Sheet  3-4-lA 


1 


AG4 
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INSTRUCTOR  ACTIVITY 


A.     Provide  students  with  the 
homework  assignment 


3-4-34 


STUDENT  ACTIVin 


A.     Ask  questions  if 
the  assignment  a  . 
unclear.  Complete 
assignment. 


II 

five  knowledge  area^  -  consumer  economic!.,  occwpotional  kr.owlcOq«, 
health,    community    rc-iourgfis,    end  qovaritmcnt  and   law    (S*.-    lM>>lf  1). 
Th«'JC    forty-two  contMiLanci-s  -ii  ro   utili/c^l   tl.roajl,    tiho  jdalt 
baitiC.    prc-GEO,    and   the  APL  diplopia  program    (Shclton,  l')!'))- 

The   !lcw  York  State   Hxtcrnai   Hi^h  School  Diploid  ProqraD    i cal-<;a 
an   applied  performance  aisscssr.cnt  sy-.tcoi     pc  ci  f  i  c  .  1 1  y  d.:  v..  1  o|  "d 
to  provide   a  uon- t  r  ad  1 1  iond  1    procos?    for  earnin'.}   ^  hi.ih  zcf>ool 
diploma       The  orcgram   rGgai'ds   competency  ds   specific    skills  or 
knowledge   through  which  a  candidate  can  demonstrate  pe  r  t  o  rn..-.  ti<:- 
mast,>r'/.      The   program  has    identified  i.ixcy-Cour  baiiic    nkiil;i  <i.>d 
generalized  competencies    in    communication,    eoinputaLion ,  r.oc^al 
awareness,    consumfir   awareness.    Scientific  awareness,  and 
occupational  preparedness  as  well   as    speCiali;ied   compe  Le  nC  i  e in 
individualized  occupational    or   vocational    skills-  advanced 
aead.^mic   skills,    and   specified   skills   in   areas;    sucH  as  art. 
mufwc,    and  community  o  ry  an  i  zo  1 1  on  .      The  generalized  conipe  Le  nc  le  s 
are   combined  with  specialized  competencies  to  compose    the  total 
sysiam  oE    the  diploma  program. 

The   sixty-four  basic   competencies   in   this  diploma  program  were 
initially  defined  by   a  task    force  of    fourteen  c r i Le r i a- 3e ) ec ted 
individuals.      These  were   reviewed  and    refined  by   /      r  esen  tat  i  ve 
of  variou-i   community,   business,   education,   and  social  groups. 
In   its   capacity  as   school  bo^rd   for  the  program,    a  regional 
committee  of   selected   community   leaders   reviewed   and  critiqued 
the   comoete.icies    fc.    final   approval    (Hickse    S  McClure,    in  pre.c).  , 
The-.e   competencies   continue   to  be    refined   in   their  performance  j. 
mar/tory   application   by  educators  working  with  d  i adv  an  t  aq  rd 
adult-,    in    t.  e  diploma  program. 

California  conducted   a  statewide  analysis   to  id,.ntify  n.-c<.:.sary 
comp^'tonc'ie^,    for    functional   economic  :.nd  education..!  s.iccr-;^) 
in    today's   society.      Specific-  competencies  were  (.-vylvnd  from 
<!   lit(-r.itur«    review:    a    Uf^ting  of  generaliz.ed  competencies; 
the   compo:,ition  of   ,.n  organization    framework;    M>c.cifjc  rtat-mcnts 
grneratod  by  an   ^.xpert  pa»al,    and  extensive    review,    rr-writinq,  I 
dn<l   e.liLi'ig    (»OMOS,    May,    1978.      These    five  main   citegories;  ; 
include   competencies    m   cultural,    economic,    hr;alLh  and  •safety,  : 
int.-rper.onal,    and   ^oc  i  a  1 -po  1 1 1  i  c  a  1   are..;..      tach    category  was 
fuzLh..r  divided    into   .-ubc  at  ego  r  i  e  c  with   specific  compct^.ncy 
<:t.itemer,t-j   for  each   f^ubc  at  e  go  r  y  .     The   re::ea/ch   i  n  c-or  po  r-- ted  work 
done   throucjh  a  p.Uot-tested  c-onpo to n c y-:>a .-ed  diplona  program 
in   th.   L«.  Angele.  Unified   School   District.     Thi;.  program  deUr.od 
thirty   competencies,    j-.dged  by   adult   student'i,    adult  education 
teachers   and   adni  ni  3 1  r  a  to  r  r.  ,   and   community   representatives  to 
be  most   vital   to  a   functional    t;ompetency   curriculum   (.1cCu«e.  1J70). 

The  California  StaLo   Department  of  Education   view,  the    r  e  1  at  ion  <5h  i  p 
of    itj:,c;tioni.l    romp,.t<jncy  to  adult  education  a':   a  dynamic  pr^^ce^ft 
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FLEET  TRAINING  CENTER 
NAVAL  STATION 
NORFOLK,  VIRGINIA  23511 


Minature/Hicrominiature  Electronic  Repair 
{2H)  Program  AlOO-0034 


Lesson  Topic  4.1: 

Introductions  to  Hicro-Electronic  Circuit  Boards 
Security  Classification:,  UNCLASSIFIED 


Time  Allocation:  Classroom 
Laboratory 

INSTRUCTIONAL  MATERIALS 


1.0  Hours 
0.0  Hours 


4. 


Training  Equipment 
a.     HERP/211  kit 
Training  Aids 
a.  Slides 

(1)  YXP-L2-S1  through  YXP-L2-S5 
Training  Aids  Equipment 

a.  Projector,  slide 

b.  Screen,  Projection,  Standard 
Text 

a*     Student's  Guide 


5.  References 

a.  HIL"STD-454b 

TERMINAL  OBJECTIVES         ^  ' 

Supported  entirely  by  this  lesson  topic:  NONE 

Supported  partially  by  this  lesson  topic;  ^ 

6.0  REPLACE  component  parts  on  micro-electronlc  printed 
0  circuit  boards  using  the  correct  tools  and  solderim 
^techniques  and  APPLY  the  proper  conformal  coating 
in  accordance  with  the  procedures  and  to  the  standai 
outlined  in  yiL"ST0"454D. 

7-0  R^VE' conformal  coatings  from  micro-electronic 
printed  circuit  boards  using  the  proper  tools 
and  tech/riques  following  the  procedures  and  to 
the  standards  outlined  in  Volume  6  of  the  PACE 
Rework  and  Repair  Technology  Series. 

8.0  REMOVE'micro-electronic  printed  circuit  board 
.  component  parts  using  the  correct  tools  and  de- 
soldering  techniques  following  the  procedures 
and  to  the  standards  outlined  in  Volurr^e  6  of  the 
PACE  Rework. and  Repair  Technology  Series. 

ENABLING  OBJECTIVE 

When  you  complete  this  lesson  topic»  you  will  be  able* 
to: 
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efforts  to  ae'^inc   and  ^ovolon  a  set   of   lifo   rolo  con:pf,t^,^lClCS 
that  all  rtMdonts  uhould  attain  by  tho  cone lus ion         their  high 
school  yearSf    identified   tho  major  four  areas  of    <1)   cmp loyab i 1 j L y 
and  occupational   skills,    (2)    pt^r^onal  and    family  manag  om(;n  t  > 
(3)    civic  and   social  r^jspons  Ibi  1  ities  ,   and    i^*)   aesthetic  and 
humanistic  Appreciation    (Michigan  Lift;   Role  Compe  ten  c  i  es  i    1077)  » 

In  i\aaition   to   tbr^se    applications  of   functional  competencies, 
thirty-rhree   statt^s  have   ta>:en   some*   form  of   'action   to  mandace 
mi.ninum  competency  standards    for     1  timen  tar  y  and   secondary  student:;. 
All  of   the   remainjng   states  either  have   legislation  pending  or 
legislative  or   state   boa  rd     tud  ies  exani ni  ng  minimal  competency 
r  equi  remen  ts    iPipho ,    1978)*     I^e  cause  of  this  major  activity, 
many  state   adult  education   programs?   are  being  challenged  to 
conform   iio    (and  develop)    minimum  competency   ^.tandard  requirements 
fot   high  school  graduation.     Of  eq:jal   importance,  competency- 
based  adult  education   programs  are  drawing   in  secondary  educators 
and  School   districts  who  desire  to  investigate   the  feasSibility 
of  Incorporrating   competency-based   adult  education   concepts  into 
traditional  curriculum  systems* 


LIMITATIONS   OF   FUNCTIONAL  COMPETENCY  DEFINITIONS 

AH   of   these  comprehensive  or  specific  efforts   toward  defining 
functional   competency  have   their  weaJcnesses.     As  noted  l^V  Fischer* 
"a   specific   comr)etenc^^  is   rart,-ly   applicable  to  *ill  people. 
Geographic   location,    sex.   aqo.   ethnic  baclcground*    )ife  stage, 
and  oth^r    f<.ctors   affect  both   the   individual   and  social 
percfjption  of  necessity**    (Fxi^cher   1979.   p.  1^8). 

AS  the  Tioist   publicly   ^^isible   and  the  only   national    r  es  o  a  r  ca- b  a;.od 
stu<Iy.    the   APL  ;:tudy   has  9*^riorated  considerable  controversy 
and   thu^  heightened   educator   and   researcher   concerns   for  validation 
of   functional  comptite  nc  i  e  s   for   spocifjic  regional  or  clientele 
groups.     Although  mo^t  educators  endorse   the   gent^ric  concept  of 
APL   functional   compotency,   rioveral  critics  have   questioned  the 
specific  composition  of   ob;octives  in   the  APL  stidy.  its 
aD;?lication   to  d  i  J^ad  van  taged  adults,    and  its  middle-class  value 
bids    (Griffith  and  Cervero,    1977;    Fischer,   1979;    Cervero.  1^00; 
Nyer.    1^70).     For  example,   in   roEiearch  analyzing  se  1  f  -  per  ce  i  ved 
needs  of  New  J^raoy   adult  bai^tc  education    fABK)  students, 
Flaherty  noted   that   studentJW   on   the   average,   wanted  to  loarn 
about         6  percent  of   the  APL  competencies.      iitudents  with  the 
lowest   reading   lev*iU   expresisied  more   inteie^t   m  coni^etyncies  that 
involved  basic  reading   s'kxIIu.      Occu^.a t lona  1   knowledge   and  con£:ur;^er 
econon.cs  Icnowlrdqe   areas  were   identified   by   t^tudento   as  having 
highest  priority,   whereas  health  and   cor;imunity  resources 
knowledge  aiea:3   generally  held   lesi;er  intort^st   for  students 
(Flaherty   1^7(3).     Other    functional   competency  models  also  ^uffi^r 
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4.X.1      -IDENTIFY  ttte  characteristics  and  handling  of  ■ 
'  '  ^    micro-el^ctronic'circuit  boards.  Identification 

win  be  confplete  agrjeement  with  the  character- 
l  -      istics  outlined  in  MIL-STD-454D. 

CRITERIOH  TEST 

The  students  will  be  required  to  Identify  selected 
mfcro-electronic  boards  by  their  varioys  physical 
characteristics  and  practice  the  proper  handUng  of 
the  same  boards -In  accordance  with  the  Information 
outlined  In  HIL-STD-452D. 

HOMEWORK^ 


\ 
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THE  SCOPE  OF  COMPETE;NCY-BASED  EDUCATION  SYSTEMS 
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Compe tenc  y-basad  adult  cdacation  has  been  inco  rporated  into  adult 
education  programs   throughout  the  United  States.  The 
Department  of  Education's  Division  of  Adult   Education  indicated 
that   in  1977-78   forty-thrae  states  were  sponsoring  153  separate 
CBAE-related  special  programs  during  the  fiscal  year  with  a 
total   investment  of  approximately  58  million   (Profile  of  the 
States,    197B).    During  fiscal  year  5979,  Clearinghouse  for  Adult 
Education  and  Lifelong  Learning   (ADELL)    identified  special  adult 
functional  competency  projects  in  forty-seven  states  with  a 
total  funding  of  approximately  $7  million   (Fiscal  Year  1979 
Fundings   £or  Adult  Functional  Competency  Projects/  1900) < 
Tl^c   l<atte  r  doe  a  not  idenci  f  y  tliree  t  r  adi  ti  onal  ly  -  f  und  ed  programs 
thiit  also  have  incorporated  CBAE  into  their  outreach  efforts 
but   are  not  now  receiving  special   funding.     For  example ,  they 
do  not  represent  the  twelve  APL  pilot  high  school  diploma 
program  sites  in  Texas         the  Oregon  CBi\E  Community  College 
High  School   Diploma  Pro'j^-an, 


range  o<  activities 
be  ca te(;ori zed 
program  in  relation 
In  e:iamining  CDAE 
crcdontial- 

high 


Coir.petency-based  education  encompasses  a  wide 
and  programs.  The  scope  of  tliese  effort?:  can 
by  the  fur.cticnal  characteristics  <^f  the  CBAE 
to  current   adult  basic  education  activities. 

programs^    the  three  major  systems  include  CI)  

orj  <^nt^d   sy^tetTts  ,  which  have  external  and  nont  rad  1 1  lo  nal 
scnool  diplona  programs?      (2)    Ij  nkacje   <^yster::s  w'lich  may 
incorporate  Adul  t  Basic  Educat  Ion  ,  Enoli  sh  as  a  Second  Lan^,uage , 
pr'jvocatio-ial  and /or  vocational   education,   prp-GED  and /or 
CED  progr*ipis  /  or  job  readiness  programs,  ?nd   <3)    ajapt  nt  ions 
systems ,   whicl*  focus  the  functional  literacy  CBAE  approaches 
to   service   special  populations- 
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OUTLINE  OF  INSTRUCTION 


I.  INTRODUCTION 
'"A.  Contact 


B.  Readiness 


INSTRUCTOR  ACTIVITY 


A.   '.Introduce  sel-^  and  topic. 
Provide  for  stlidents  needs; 


1 .  Muster 


Z.  Comfort 


3.     Visibility  and'seating 


Explain  value  of  subject  , 
matter,  pointing  out  where 
appropriate,' its  relation- 
chip  to  the  following: 
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STUDENT  ACTIAflTY 


pa* 


otructur«  of  functionaX  compotoncioa  ^   inaividualiz«>d  and  variod 

^uc  1 1  on  a  1  oxp^  rionc^*"?  in  dovolopo^  of  Is  a^n  in9  irfisou  rc  ^ 

niaterialii,  ana  a  pre/poot  assostitaant  gystitim*     he  wita  tho 
focuaod  assoBsmont  models  there  is  no  linka^ja  to  Carnegio-cni t 
certification, 

ThQ  model  ia  exonplified  by  the  Texas  APL  Co^npetency  Ba3ed 
Diploma  Program.     Thia  program  awards  the  high  school  credential 
Zor  demonstration  of  a  satisfactory  score  on  each  objoctivo  of 
American  College   reetin*^  Program's  APL  Content  Area  Measitres^ 
successful  demonstration  of  a  series  of  life  skills  activities, 
And  demonstration  of   (1)  marketable  job  skills^     (2)   college  or 
vocational  school  roadinoss,  or     (7)    demonstration  of  skills  in 
home  nanagoment/maintanancei     Withir  Texas ^   this  program  has 
awarded  over  1^000  diplooaas  an.i  cturently  has  approximately 
1^300  candidates    tShelton^  1979), 

In  addition  to  the  APli  high  school  diplcma  program,  California 
ia  currently  designing  and  i:npl emending  the  California  Competency 
Based  Adult  Diploma  Program  (CALCO/?) •     This  project  is  creating 
competency  achievement  pack^'^tfi   ^CAPs)  ,  which  will  assess  and 
tO'tch  functional  cosapotenc ies  in  a  total  aseesement  and  curriculum 
models     Currently  pilot  tested  in  the  Lofi  ftng^les  Unified  school 
District,  thin       ,     diplomA  model  will  he  in'O^prratcd  into  other 
adult  educatio,^  r-  *jgraina  in  California   (Ttbbetta  and  Westby-Gibson , 
1970)* 

Combined  Model  of  A&i;essoen t ^   Alternative  Learning  Resources ,  and 
Carnegie  Unit  Ce rtif icot ion 

'tlqh  school  diploma  programs  in  this  mod'^1  are  "hybrids^** 
drawing  upon  both  traditional  secondary  education  certification 
and  upon  present  learning  r^^sources  in  adult  education  programs^ 
while  also  incorporating  innovative  structures  of  functional 
cotnpetencxes  ,  aseessmenl  systems  *  and  al  ternat i  ve  learn  Ing 
instructional  modes*     Several  of  the   state  and   loc^l  (district 
programs  in  this  model   group  nave  incorporated  credit  for  prior 
life  and  educationaX  experiences  in  relation  to  program-defined 
functional   compe  tenciew  *     All   o  f  the  programs  in  this  mode  1 
have  translated  the  taastery  of  functional  competencies  into 
academic  credit  or  Carnegie  units. 

There  are  three  major  programs  whichj   at  present,  characterize 
this  m'^del  -  the  Oregon  Adult  Diploma  Program,   the  Massachusetts 
tiew  nedford  Aduit  Diploma  Program,  and  the  MAECOM  Adult  Diploma 
Program  in  New  Jersey*     Each  of   t^eso   three  programs  that  was 
cited  above  has  incorporated   the  CBAE  process  in  unique  ways 
while  txt  tho  same  time  conforming  to  local  edacational 
env  iroamen  t  [} »     Each  progratii  varies  dramatically         ita  forms  of 
instruction    (from  formal  required  cla3se  s  to  men tor- f aci li tated 
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INSTRUCTOR  ACTIVITY  < 

1.     Accomplishment  of  daily 
tasks  aboard  ship. 


_The_nec.es.sUy  jol^the , 
skills  ancj  techniques 
in  repair  pf  printed 
circuit  boards. 


Personal  applications 
of  the  know^dge  and 
skills.        .  ' 


Seek  to  motivate,  '^Tel 
a  good  tie-in  story 
if  possible. 


STUDENT  ACTIVITY  o> 
On 
-J 


lb  7^ 
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PROGRAM 


New  Bedford 
Adalt  Diploma 


TABLE  2 

FIVE-STATE  COMPABISON  OF  ADULT  ALTEPJJATIVE  PROGRA^MS 


cebtificatiok  requirements 


TYPE  -   lUb^TBTJCTlOtJ        TYPE  -  ASSESSMKOT 


IX)CU>iENTF:D  TyPE- 
PBIOB  rXARWIKG 


MASSACHUSETTS  1. 


2. 

3. 
4. 


16  Carnegie  anlts  including 
U.S.  History  (7  required, 
9  elective) 

High  School  level  reading 
tchievement  4  cr  - 
Math  achievement  -  2  cr. 
Writing  and  graitunar 
achievement 
one  term  enrollment 
(+  -  12  weeks) 


classes 

snecial  tutoring 
independent  learning 
self-paced 


standardized  tests i 
documentation  of 
life  skills  in 
11  areas;  employ- 
ment, training 
program,  home 
ma'^^gement ,  travel/ 
sports/rec;  family^ 
health  ed?  fine  arts* 
practical  art3/ 
volunteering/ 
lan^ua^ei  military; 
ind.  project  


life  skills 
options  in 
11  areas  (9 
credits  total) 


Kcw  j::rsey 


HAECOH  1- 
Adult  Diploma 
Pro.j  ram  2 . 


Adult 

Diplcfna 
Prog  rani 


80  credits,  inc.  O^S. 
History 

10.5  grade  level  in 
reading,  math,  and 
English 


3* 


21  Carnegie  credit  re- 
quiretnents  (11 
required*  10  elucttves) 
Competeove  in  10  life 
skills  ;4reas 
Attendance  cne  semester 
full-time  or  two 
semesters  part-time 


formal  classes 
self- in struct  ion 
on  job  training 
mentor-leai-ner 

instruction 
independent  self- 
paced  instruction 


product  and  perform 
mar)Ca  assessment; 
oral  3nd  written 
eXams 


college  classes 
in  high  school 
subjects 

voc.  ed 

independent  learning 


all  types  of 
standardized 
tests  J  projects? 
independent 
learning 


work  exp.  10 
cri  military, 
10  cri 

apprentice  * 
30  cri  special 
skills  5  cr^ 
fonrol  course 
work  1+  cr . 


life  exper- 
iences (special 
skills) ;  work 
experience 
(inc.  Military) j 
course  work; 
correspondence , 
technical , 
etc.  5 
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C.  Effect 


D.  Overview 
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INSTRUCTOR  ACTIVITY  * 

When  fallowing  a  subject 
matter  lessor)  topic»  do  the 
followi ng: 


1. 


Explain  relationship  ov 
this  lesson  to  previous 
1esson(s)> 


STUDENT  ACTIVITY 


2.  Commend  students  fov 
mastery  of  skills  In 
previous  lesson{s). 


Overview  lesson  by; 
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TABLE  2 

FIVE-STATE  COMPARISON  OF  ADULT  ALTERimTIVE  PFOGRAH3,  Con't* 

IXXrOMEKTED  TYPB- 

CEFTIPICATION  REQUIREMENTS  T/PE  -  INSTEUCTIOH        TYPE  -  ASSESSMENT      PRIOR  LEARNIllG 


STATS 

External  High 
School  Diploo^i 
Progrw 


I.    64  basic  skills  in 
cGcoun  ica  t  ion , 
cofi^tAcion  &nd  life 
skilla  avuene&a:  in 
oelfj  socialf  consunverj 
scientific;  and 
occupaticnal  preparedness 
plus 

2»    Occupational  skills;  or 
collego  readiness f  or 
special  skills 


M 
O 


TEXAS 
APL  Hi9h 
School  Diploma 
Program 


TO  IKS7KUCTI0N; 

le&mers  use  cxcnun- 
ity  resources  and 
family 

independent  learning. 
w/1 earning  pre- 
scriptions 

self-paced  instruction 


Take-hocie  exaas; 
diagnostic  exair^; 
self  *  asses  siDent ; 
oral  interviews  J 
applied  performance 
tedts 


special  skills; 

occupational 

skills 


I*    pasB  adult  perfonaance 

level  teet  (apL) 
2^    Desfionstrate  life  skills 
3t    Occupational  or  post-* 

secondary  school 

readiness;  or  hoote  a>gt/ 

Biaintenance 


All  types  instruc- 
tion»  (class 
independent) ; 
APL  curricula  used 
All  individual  and 
sa If -paced 


APL  testf  product 
as^f  e^fnnents ; 
occ/voc 


occupational 
skills  including 
military 


Sourcet    Nickadf  1980*     (with  edifications) 
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OUTLINE  OF  INSTRUCTION 


ihstHuctor  activity 


STUDENT  ACTIVITY 


X.     Stating  learning  objec  ^ 
ives  as  contained  on 
cover  pages  to  this 
topic. 


2-     Stating  procedures  to 
be  followed  during  the 
lesson. 


a.     Taking  notes: 


b.     Asking  questions. 
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LINKAGE  CDAC  SYSTEMS 


In   addition   to  the  major  umphasjis   of  recent  CHAE  activities  m 
alternative  high   school  diploma  ^rocjramSf   many  CDAC  concepts 
and  proceuneiJ   are  aiiso  being   incorpo rated   into  other  ddult 
educat  ion  program  e  f  f or  ts ,     Li  nkage  CDAE  ^systems  are  programs 
of  Adult   Baltic  Education/   Encjlish   as  a  Second  Langu^q^j, 
prevocational/vocational   education/   and  p r o -  GHD/CED  p rot/r ama 
that  integrate   traditional   sub^ecc  matter  within  d  CDAC  process 
and  tramework.      Many  of  these  programs  were   initially  attracted 
to  CBAE  because  of   the  potential   infusion   of  functional  literacy 
concepts.      In   a  compa  r at  ive  six  city  research  project  of  adult 
basic  education/    it  was  observed  that   t(>achera  had  :ieIdom 
incoro orated   life  skills   into   their   instruction  (H^/zirow, 
narkenwald/    and  Knox/   1975),     In   a  focused   research  Investigation 
of   adult  basic  education   instructional  practice/   it  wao  noted 
that   those   teachers  who         emphasise   life   skills  with 
disadvantaged  adults  have   lower  dropout   rates   among  their 
students    <D^irkenwald  f   i975)  ,     In  a  Louisiana   research  studv 
of   comparative  grou pings  of  traditional  and  APL  Intitruction  in 
adult  hasic  education*   students   in  tha  A?L  instruction  groupiiigs 
not  only  had  greater   test   score   changes   in  life   coping  skills, 
but   also  de mons t r at ed  a  higher  overall   retention  r^ite 
Dauzat  ,    1978a/    1978bi   Report  of   the  USOE  Invitational 
Workshop  on  Adult  Competency  Education/   1978,     Thia   infusion  of 
life   skills   into  adult  education   Classrooms   appears   to  offer  a 
raore   relevant  and  attractive   learning  experience  with  possible 
positive   impact   on   student   retention  rates. 

Ad  ul  t  basic  e  due  an  ion  f^rogr  ams  /   those  p  cog  cams  that   t  rad  i  1 1  ona  1 1  y 
h^v^  provided   instruction   to   the   illitOrate   adult  up  through 
the  eighth   grade   levol  of   skills  and  knowl^^dge^   hev<r  lound 
significant  value   in  CDAf>,     These  programs  often  arc  not  total 
systems  with   the  ability   to  provide   a   form  of  ce r t i 1 1  cat i on 
at   the  point  of   mastery  of  compe tenc los /    but   rathor  linkage 
on    feeder   systems   that    tideally)    provide  siiffici(;nt  iniitruction 
to  bring  the   adult'j  knowledge   and  skill    to   the   lcvf>l  of 
entry   into  a  vocational,   GHD  preparation^   or  high   iichool   d ip loma 
program.     These  programs,    focused  on  basic   skillc  development, 
utilize    functional   liCe-coping  skills   ar   a  point  o£  orientation 
and  a  se  t   of  designated  competencies   as  o   t r ame vor k  o f 
instruct-  >n    (Royce/    1979)  •     ADE-CDAE  programs   are  (*xtromely 
variable         scope   as  Can  be  demonstrated  by   the  hnncast(>r- 
Lebanon  ,    Penney  Ivan ia  Program  wh  ich  we  Ided  totje  tht^r   a  competency- 
based   adult  education  program  using  elements  of  CLTP  <the 
Comrrunity  Action  Program    (CAP)    Bmpl oymon c -Tra m ing   Program)  /  the 
Adult  Learning   Re^source  Center  model   as  practicod    in  a  variety 
of   -states,   and   the  modified  ABE  program  with   life  -ikills 
instruction   as   taught   in   Lou  is  iana  t\nd  Worc^js  to  r  ,    Marisachuse  1 1  s  , 
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OUTLIKE  OF  INSTRUCTION 


r 


IL  PRESENTATION 


A.     Definition  and  Scope  of  Micro-Miniature 
•  Electronic  Repair. 


1.     Definition  -  Micro-Electronic  Repair, 
as  It  pertains  to  this  lesson*,  is 
any  electronic  repair  which  requires 
a  performance  skill  level  greater  thar 
possessed  by  the  "Average"  repair,  tect 
nicians. 


5152-51P9 


INSTRUCTOR  ACTIVITY  ' 

c.     Use  of  criterion  test* 


3.     Invite  questions  con^ 
cerning  objectives  and 
procedures. 


Display  Slide  YXP-L2-53 


A. 


STUDENT  ACTIVITY 


Ask  questions  co 
cerning  objectiv 
or  procedures  If 
in  doubt. 


Students  take  notes* 
ask  questions.  . 


O 


fl 


retaining   ]cbs    (Hol-io  tit  al-/  1970). 

Adult  educators   are   initiating.   dosiqnin<f,   ana   i  tnp  1  oma t  in-j  ClihT. 
programs,    curriculum,   aitd    instructional   c-orriponon  ts   tor  -.U.or 
greatly  underserved  (.roups,   such  as  the  nent.Uly  retard^-^l, 
occupationally  or  physically  disabled,   tho   learning  ai-...i.lod, 
tho   elderly,    and   tiui  honabound   or   in:>titution-bound  adult. 
In   addition,    adaptatJona  of   curriculum  and   research  into 
"cul  tute-bound"    fui.ctional   co:npc  t  t;nc  ie  s   are   alio  boiny 
conoid-red  for  groui>3  of  Eskimos,   Nativ«  Americans,    and  in:ier- 
city  youth.     These  activities   are   in   the  beginning   sta^jcs  of 
.-rowth  and  hopefully,    in   future  years,   will  offer  excitiny 
additional  compcn«nt!i   to   the  CbAE  scene. 

The  scope  of  current  CdaC  activity  is  quito  diversified.     Its  p 
application   ranges    trom  total    high  school  diploma  programs, 
to  linkage  efforts  with  current  educational  sjystems  serving  , 
disatlvaiitaged  adulta,   to  special   adaptation   systems  of  pilot  ( 
proiects  oriented  toward  special-need  populations.  Although 
there  are  a  few  major  innovative  programs  that  havs  created  a 
new  CaAE  system  in   adult  education,   the  majority  of   activity  m 
the   field   is    focused  on  adapting   or  Uniting   Lhe  concept.T  and 
processes  of  CBAE  within  current  program  efforts. 


r. 
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OUTLINE  or  INSTRUCTION 


Abilitifes  and  skills  to  be  achieved 
during  course* 


Proper  indentification  and  use  of 
all  components  of  the  2M  Micro- 
Hiniature  Electronic  repair  Stati{>ns, 


Correct  analyzation  of  workpiece 
construction  and  evaluation  of 
damage  to  be  repaired. 


Indentification  of  high  quality 
microwniniature  sloder  connection 
characteristics. 


INSTRUCTOR  ACTIVITY 


'*79 
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STUDENT  ACTIVITY 


•  ^0 


(Mann,  1979).     CBAE  programs  that  have  drawn  their  focus  from 
a  non-APL  research  base   regarding   functional   competencies  have 
typicAl  ly  de  ve  lot-jed   ^-heir  own  written   functional    liter  acy 
assessment   instrumentation > 

Beyond  theae  written   forms  of   assessment/   a   few  pjrograms 

(6,q-,   Hew  York   and  New  Jersey  diploma  programs)    also  have 

Int'i  grated   life   skill  perfo  rmanc^   Indicators.  Philosophically* 

CBAE  programs  cjeneraliy  support   the  -concept  of   relevant  life 

skills   in  combination  with   an   *'action  orientation.'*  Performance 

outcomes   are  believed   to  be  more   credible  and  valid  by  the 

act  of  doing.      If   It  were   economical   and  feasible/  several 

CBJ^Z  programs  would  prefer   final  competency  to  bs  demons  t  ratted 

oy  real-life  or   simulated  application  performance.  For 

example*   in   the  *'ew  Vork  state  External  High  School  Diploma 

Program*   profici.  icy    in   the  stated  r  timpet  enc  i  e  s   is  assessed 

through   five  major  task   assignments   that   require  application 

and   integration  of   skills   to  adult-relates,  activities,  such 

as  selecting   an  appropriate  apartment    (M^-kse   61  McCluT-?,    in  pr^ss). 


CURRICULUM  MATERIALS  DEVELOPMENT 


The   implementation  of  a  CbaE  system  requires   a  reexamination  of 
vurr  en  t   te  ach  i  ng- lea  rn  i  ng   reiiources   and  ,   depend  ii\g  on  the 
program,   the   ievelopmont  ai\d/or  adaptation  of  materials  and 
teaching  aids.     Many  CBAE  programs,   in  collaboration  with 
pubX  ishc  r f   have  created  new  materials   that  provide  both  basic 
skills  development  and  a  life  skills  crientation  within  the 
framework   of   ler^son  units.     These  materials   are  becoming 
sufficiently  divt-riJifJied  to  provide   programs  with  alternative 
selection  of  materials.     For  example,   these  materials  include: 
Cambridge's   Rfiading   for  Survival  series*   PA^'s  Label  packets. 
Pitman  Learning's  Ab lest  Readers   and   Li  feline   series,  Harcourt 
Or  \cCi  Jovanovicb*3  The  APL  Series  ,  McGr aw-Hi  1 1  *  s  Lif  eworks  , 
and   soon  to  be  publ  itched  by  Pitman  Learning,    the  Compe te ncy-Dased 
Life  Ability  Skills;    (CLASS)  project  modules  produced   from  the 
CALCOMP  project   An  CalJ-fornia.      Ii\  addition   to   these  new 
written  materials  f   sever  a  '    programs  have  de  ve  lope^l  aud  iovisual 
r^istjurce'i  -      Key  examples   include   a  videotape  series  entitled 
"Just  Around  the  Corner,'*  developed  by   the  Mi'iSissippi  Authority 
for   EduCA t  ional   Te le  vis  ion   in   coo pe  ration       ch  -Cambridge 
Book   Comp;jnyj    the  Life  Skills   Stimulus   Video  Tapes  and 
Teacher's  Guide   from   the   Mew  England  Regional  Life  Skills 
Advisory  i;oard;   slide-tape  and  cassette  tape  productions  from 
the  APL  curriculum;    and  numerous   other   filmstrips,  slides, 
and   tr  i^nijparenc  ies  de  velc  ped   from  many   309/310  cur  ri  culum/ 
materials  development  projects.      Both  the  written  and  audiovisufl 
resourcea  offer  CBAK  programs   funct lonal   liter acy  materials 
oricntnd   to   the  development  of  both  basic  and   life  coping  skills}. 
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OUTLINE  OF  INSTRUCTION 

d. .   Proper  utilization  of  tools  and 
techniques  to  remove  conformal 

 coatin^s^-perfonn  desoldering*  anjl 

remove  components  from  the  worK 
.  ,  piece.    -  ' 


e. 


Proper  utilization  of  tools  anil 
techniques  to  install  micro-elect- 
ronics components  on  single  and 
double  sided  printed  circuit  boarlls 


Correct  preparation^  application 
and  curing  of  confonndl  coatings. 


Characteristics  of  mTcro-miniature  solder 
connections  on  single  and  double  sided 
boards*  \.  . 


INSTRUCTOR  ACTIVITY 


4-U9 


STUDENT  ACTIVITY 


ii5 


the  or<*?is  of   reading,   writina/   language,   and  mathematics. 
These   skill   diagnostic  statements  describe  either  the  student's 
current   level  of  need  for  further  basic  shill   development  or  tho 
mastery  of  basic  skills.     In  addition,   the   file  also  provides 
a  composite  breakdown  of  the  present   ar.sessed   level  ot  each 
functional   competency   and  --omponent  objectives  of   the  student. 
In  APL-relatcd  programs,   the   file  may   also   include  a  student 
interest   iorm,   waich  notes   the  priority  of  Jitudent  interest  in 
each  of   the   functional   competencies.     For  example,   a   student  may 
have  noted  a  desire  to   learn   first   about  counting  monoy  or 
how   to  do  comparison   shopping-      Information  on    (1)   bar.ic  skills 
levels/    (2)    functional   competency   skills   levels,    and  (3) 
student   interest  provides   the  key   information   for  development 
of   an   individual   program  of   study.      The   file  is   set  up   to  note 
the   eatry   level   and  the  on-going  progress  of  the   student  in 
both  oasic  skills  and   functional   competency   area^ .  Certain 
CDAE  programs  also  provide  a  progress  chart  oi  life  skills 
portfolio   for  student  use.     This  chart  or  file  notes  the  total 
number  of  completed   functional  competencies  or  individual 
documentation  of  accomplished  life   skills.     Students   check  off 
or   ir^corporate  proof  of  completion   ae   they  progress   in  fulfilling 
each  competency  or  pos t'-as se ssnen t  measure  - 

A  few  alternative  high   school  diplona  programs  have  also  established 
a  documentation   system  of  credit  for  prior  life  experiences  or 
credit   for  life  experiential   learnirg,    the   former  oriented  to 
activities  orior  to  entry  into  the  prog/am  and  the   latter  to 
activities  demonstrating  current  kaowledge  and  competence. 
Programs   ti^at  ^ivG  credit   for  life   experiences  utilize  trained 
diploma  asj>*ssors  as  well  as  community  professionals  v^^o 
evaluate  the   r.tudent*s   experiential   learni.-io   in   relation   to  the 
number  of   credits   to  be  awarded   fo^    educational  activity. 
This   a£;ces:i!t,ent  occurs   at  key  points   in   the   student's  program. 
Although  r<jcord  keeping   is  predominantly  an  instructional 
management   concern,   documentation  of   competency   in   relation  to 
academic  or  Carneoi<^   unit  credit   is  a   significant  instructional 
decision-making   process.     At   the  present  time,    both  traditional 
educators  and  CDAE  instructional  staff  arc   raisjing  serious 
questions   regarding  the  validity  and  credibility  of  relating 
coacepts  ol    functional   competency   to  academic  or  Carnegie  units 
of   educational  d^edit. 

These   four  dcsitjnated  areas   -  assessment,   curriculum  development* 
alternative    If^arning   systems,   and   record  k  eeping /documen  tat  ion  - 
represent   areas   currently  experiencing  tho  nOst  significant 

and   adaptation   for  the  CBAE  process-     A   few  oic  these 
appear  to  be  peripheral   to  the  core  instructional 
Etowever,   the  very  nature  of   tho  CBAE  instructional 
involves  diversity  oriented  to  tUo.  noeds  of  studor.tK 
flexible  entry/exit  sytitom.      Control  is 


scrutiny 
areay  may 
process 
procei3S 
and  features 


a  more 


provided  through  appropriate  assejjsment 
document  at  ioa/re  cord  keeping  system*; . 
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^  K     Solder  connection  characteristi 


a.     Solder  area 


^  Solder  quantity 


(I)  Preferred 


(2)  A^eptable 


(3)   Lead  contour  visible 


INSTRUCTOR  ACTIVITY 


1.     Slide  of  characteristics. 


a.     Point  out  on  slide  and 
pass  board  around. 


b.     Use  slide*  r^ss  board 
around. 
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STUDENT  ACTIVITY 
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educAt  ional  noeds   (California  Adult  Competency  Surve  y) ; 
compG  t  encz-^baweKi   adr  It  diploma  program   (CALCDHP)    and   re  la  ted 
tnaterialfi    (C^rs);   an  inf  ormat  ion  i   collection,  disseminationi 
and  evaluation  aervice    (ICDES)    in  curriculum  materials;    and  a 
process  model   of   staff  development    (California  Adult  Competency 
ISducatlon  Projoct)^^     Texas  has  supported  APL  curriculum 
development  I   C&HSD   (Compot oncy  Based  High  School  Diploma 
Program)   |filot  oltf^  activities,   and  staff  development  project;) 
in  C&AE  and  CL;ta/CBAE  linkages.      Xn  additioni  Kew  Jersey  ia 
presently  in  the  preliminary  staje  of  a  state  plan  for 
development  and   implementation  of  CBAE.     North  Dakota  has  had 
several  noteworthy  activities  in  an  instructional  niaterials 
clearinghouse   and  homebound   inst ruction*     Louis  iana  has 
provided  important  research  intv  adaptation  of  APL  for 

use  in   traditional  programs,   and  Illinois  and  Florida  havo  both 
evolved  models  for  staff  development   in  CBAB*     Many  other 
states  have  recently  supported  projects  that  have  expanded  the 
C6AB   focus  to  jjpecial   adult  groupings;   high  school  diploma 
al tern at Ives;   instructional/staffing  al te rn  a tives  r   and  1  ink age 
wi  th  CETA  t   Aid  to  Dependent  Chi  lor en  *    vo cat ional -techn i cal 
prog ramp     and  communi  ty  colleger i 


STAFF   DEVBLDPHBN'T  FOCUS 


K^y  emphanio   in   these  new  "tate  and  local  endeavor*;  has  been  the 
dovelopmont  of  a   program   and  a  "people"   commitment   to  the 
CBAB  effori,   through  staff  development  activitiesr  Until 
personnel   f-»n  both  support  and  perform  the  CBAC  process, 
aUministraLlv^.^  efforts   towards  CSAE  will   requ  i  re  enormou:* 
energy  with  little  positive  outcome.     Staff  development 
activities  murtt   incorporate  the   following  e lemen t s  t 

1.     AWARLNCSS     *  Ftaff  must  have  both  knowledge 
and  att 1 tudes  that  re  fleet  the  CBAE  process . 
Hoot  Staff  development  programs  have  some 
form  of  presentation  of  key   features  of  CBAE, 
differences  be  twe  en  CBAB  and  tiradition^v 
approaches*   and  discussions  of  current  learner 
needs  as   they   relate  to   functional  skills, 
rhi'j  l€!vel   is  primarily  co:>cerned  with  gaining 
un<l  erst  an  ding*  positive  attitude,   and  a 
commitment  to  learning  about  CB\E.. 

2*     KNOWLEDGE   -  Thi^   level   is   focused  upon  content 
tiUO    skills   sessions  dralintj  with  concepts  of 
functional   litorac^  ,   competency-based  processes* 
learner  out  come  h  ,  indlviduali:^ationi 
pfjr  sona  lizat  ion  ,   asse  ssmen  L   and  counsel  ingj 
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c.     Solder  finish 


(1)   Bright  gleaming  appearance 


(2)   ilo  pits  or  holes 


d.  Wetting 


(I)   Solder  flow  to  edges  of  pads 


(2)   Solder  blends  into  surface 
with  no  ridges. 
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INSTRUCTOR  ACTIVITY 


Show  slide 


•   d.     Show  slide 


4-1-U 


STUDENT  ACTIVITy 

yu'4 


high   school  diplocia  model   appro  priti  to   to  state/local 
requirement  i; .      The?^e  costu   appfiar   co  bo   a  significant  invostmorit. 
What  IS  not  apparentv    howovc-rv    ir*   the   po?^itive    ^mpact  of 
CliAC   in   relation  to  the  onqoiii^j   cool'i  of    i  prograni.     As  will  h(- 
pro3ontetl   in    the   rer*<^arch   a<*f;tionv   ^evc^ral   *>tudies  have 
cJ*imojis  t  r  a  t^>d    that  C&At;  pro^jranri   q^jnorvilly  have  a  higher 
retention   rate  ot   :;tuienti   Lt»an   tr^Klitional  instructional 
pro^rami;   have.     The  New  Vork   Hxttrrnal   High   School  Diploma 
E'roqraf*^  reported  only  a  19. berc/Mit  dropout  rate   from  conplf;tion 
of   the  diagnostic  process    throuf^h  tho  award  of  the  diplor^a.  The 
AM,  project   reported  an   BO  porc/;nt  completion  rate  or  its 
diploma  program  in    1975"7(>  and  a   7/   percent   completion   rate  in 
1<>76'77    (Fischer*    1979).      in   o'Jdition  to  the  higher  retention 
rates   in   the^^e  diplcrma  prograd:^^    the   Loiii<;Lana  comparative  study 
of  AI*E  students   in   traditional  ba:;ic   skilli?  *ind  life  skills 
xn  struct!  on  al  sett  ings   report  <  d   <i  h  i  f;he  r  r<i  ten  t  ion   rate  ^nd 
ffreater   test   scores  on   tJie  CAT    (baaic   skillij)    for   the  experimental 
life   skills   Instruction  gronp    f;"l:;cherv  1979?. 

Although    it   Is   Impossible   to  document  differ en ces  statisticallyv 
the  CBAi;  approach  could  cut  down  the  time  and  effort  formerly 
required    In   certain   types  of   i  n   t  r  u  ct  i  ona  1   activities.  Theiie 
savings  wou Id  be  due   in  part   to   (:he   focus   on  assessing  current 
^tadent   level   in  r>Icill  and  content  areas   and  providing  a  moz e 
accurate   matching   of  curriculum  with   learner  level*     AlsOv  the 

na  tr  uct  ion  al   approach  provi  de.*;  oppor  tu  n  it  le  s   for  students  to 
It^arn    from  the   comm'jnlty*    fric-nd'j,    and  faraily  beyond  the 
c  J  a  sij  room  environment    in   a   focu';od    learning  effort*  Thus 
Ir'irners   ^an   be  nore   inde  i)irnd  en  t  of   the   traditioTial  instructional 
cla:;i>room  a 1 1  v  1 1 1 s  .      In   Hidd^tionv    tl:e  CBAE  system   is   a  performance 
o*i  t   ome   system   th*it  can  b^;  '-aMly  C(jmniun  icated   in  public 
r^-ljtionr>  oftort?:*   can   o<!  inodu  1  a  r  1  :'.ed  to  link  vith  other  programs 
n<^rving  di:;advantaqed  adullr*.   .i;id.  can   t  hur*   he   incorporated   i  n  to 
othf-r    fyrmt;   of  -^ervitios    thvit:    r.-lyVn  c-xternal   funding,  such 
as  ^i:ta.  1 

Ot  he  r   aa.TiLni  St  r   1 1  vo   c  on  coTrT^r-^TTrrr  o  in  w3   the   ope  n  en  try /open  exit. 

Individualized    inotriictionv   *wjd   eompt^  tency   assessmen  t  orientation. 

Th^^se  arcar>   ot   CfiAt;  do  not   fit    into   traditional  practices  of 

*idoIfc   banic   education  programf*.      Tor  exaroplcv   present  data 

';ol  1  ection  procedures   a5;  sume   a   ^jr^ide    level   orientation.  State 

and   t'ede  r  al    report   forms   rrfj    Lr<*  oa  t  e  fjor i   a  t  i  on   of   s  tuden  t 

p.jr  1 1  cip<»  t  ion  and   their  pr^'i  ft^'-^J   th  rough  gr^ide  sk  il  1-  le  vo  1 

criptors*      CBAi::  programs  do  f*ot   conform   to  these  proq  ramma  1 1  c 
requirrmc-ntr*.      Fiscal   accoiin  Lability  is   anothf*r   difficult  area 
to  tr^jniilate   into   ^  CBAE   franv-worlc.      When   a  local  or  state 
program   requires  an  ADA    (aVf^rAg*,-  Jaily  attendance)    or  quarterly 
or   yearly  count   of   r*tuflert  num^iicr^:^    reporting  difficulties 
c»re  bound   to  occur  beeau;io  thr-  ruAi;  syistem  does   not  hold 
traditional   clai*'-^.'^^  ol    a  C(*rljin  duration,      Thu'Jv    matching  up 
f  inan*^  la  1   s  upport   with  docum^ri  tation  of   instructional  activity 
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OUTLINE  OF  INSTRUCTIOH 


e*     Solder  defects 


(1)  All  connection  free  of  solde 
defects  covered  in  lesson  on 
high  reliability  soldering* 


C*     Characteristics  and  handling  of  micro- 
miniature  circuitry 


INSTRUCTOR  ACTIVITY 


C:     Olsplay  slide  YXPrL2-S4 


STUOEHT  ACTIVITY 


1.     circuitry  characteristics 


a.     There  are  many  characteristics  of 
electrwiic  circuitry  used  today 
which  require  that  technicians 
performing  repair  possess  except- 
a1  skin 
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CURRENT  STATE  OF  RESEARCH 

IN  COMPETENCY'BASED  ADULT  EDUCATION 


From  the   first   definition  of  functional 
based  prograimming  to  the  development  of 
nigh  School  Diploma  Program  in 
findings  of  the  kVL  t^roject  in 
a  series  of  questions  concerning 
questions  surround  the  nature  of  CBAE 
imp lic^it ions   for  practice. 


1 i  ter acy  and 
the  New  York 
1973  and  the  officl^il 
1975,   adult  educators 
CBAE.      At   this  time 
and   its  future 


compe  tenc  y " 

ter na  1 
r e  seAr ch 
have  raised 
,   three  major 


WHAT  IS  COMPFTENCY? 


One  key  qun-Lion   focuses  upo.i  the  nature  of  competency.  Mi 
noted  by   Fischer    C197<0    in   her  discussion   of   app  r  ox  i  m^iv  n  ly 
sixteen   studie-;,    a  variety   of   studies   have  exatninecJ  both  t  ho 
APL  and  alternative  definitions  of    functional  competencies 
for  adulL^j.     The  outcome  of   these   sixteen   state   and  rf^qional 
studies,   though   limited,   brings  no  consensus  on  one  specific, 
finite   list  of   adult   functional   compcf    icies.     Rather,  it 
notes   some   similarities   among   certain   :unctional   skills  thought 
to  be  needed  by   adult  population  groups.     Other   studies  noto 
various  differences   in  perceptions   among   teachers,  studenti^. 
and   administrators   in  defining  necessary   functional    coP;>etcncies . 
These  studies   also  note   student  differences   in  priority 
ranking  of   competency  needs   and  the   relationship  between 
bai^ic  skiU->  and   life  skills.     This  v  ari  abi  1  i  ty  i  s  well 
de^cribrd  by  studies   in   New  Jersey    (Flaherty,    1^>77,  1070), 
Pennsylvania   (Lindsay  and  Neid,   1977;   Li  nds  ay ,   n  .  d  . )  ,  .in^ 
Southeast    (Pir.her,   197fJ).     Each  study   requested   the  participating 
groups   to   rank   the   five  APL  knowledge   areas.     The   Pe  on   y  Iv  an  i  a 
study  of   iitudents   and  ^taff   noted   a  general    agreement  that 
occupatioi^al  knowledge  was  of  greatest   importance;  constmor 
economics  was   rated  next   in   importance       The  Flaherty  .Uudy 
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Ht  ^OF  INSTRUCTION 


The  fir$t  charateristic  is  the 
minute  size  of  components  and 
associated  circuitry. 


^{1)   Size  is  one  of  the  most  corantn 
factors  requiring  special 
skills  of  the  repair  techni- 
cian since  a  microscope  must 
often  be  used  to  perform  the 
work* 


(2)    Size  a1one»  however^  is  fair 
from-being  the  only  characte 
istic  reqpiring  special  repa 
skills. 
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„  con^petency-based  instructional  effort.     Until  major  research 
funding  is  directed   toward  examining  alternatives  of  competency 
assessment  and   their   relative   impact  and  value   m  a  CBAE 
instructional  effort,    these  serious   dilemmas   will  continue. 


i:<PACT  OF  CBAE 


The  impact  or  effect  of  CBAE   instruction  is   the   third  major 
concern   for   researchers  and  for   adult  education  practitioners. 
Due   to  CBAE's  new  status,    there   are  obvious  concerns   for  the 
Hawthorne   effect   in  evaluating  CBAE   instructional  effectiveness. 
However,   as   reported  by  Fischer    (1978,    1979).   programs  m 
Louisiana,   New  England,    Illinois,  Alabama,   and  New  Hampshire 
each  reported  positive  and  significant  gains    in  student  API- 
Survey  performance  after  CBAE  instruction.       Louisiana  reported 
that   the   gains   on   both  basic   skills   and  the  APL   life  coping 
s>ciUs  were   significantly  higher  for  those  students  receiving 
APL  instruction  as  Opposed  to  a   control  group  receiving 
"aditionarABE  instruction    CFischer,    1079b)       Fischer  also 
notes  key  qualitative  data  in  CBAE  instructional  efforts. 
Students   reported  they   "felt  more  capable   and  confident  in 
handling   various   life   situations"    (Fischer,    19/9).  f""her 
as   reported  by   Louisiana,   New  York,   Texas,   and   Iowa,    students  in 
life  skills   instruction  had  a  higher   rate   of    retention  than 
did  those  in  general  basic  skills  tracks. 

These   three   basic  questions    facing  CBAB  research  speak  to  the 
current  sta.e  of   the  art.     CBAE  has   only  been  in  existence 
for"  X  year.-,    and  much  of  tne   present  actWity  is  relatively 
recent.     While   there   is  preliminary  evidence   to  support  the 
value  of   functional  competency  and   relevance   in   a  ^BAE 
approach,    these   r.hree   serious  questions  will   have  strong, 
significant  effects  on  the  future  of  CBAE  as   art  efficient  and 
effective   total  instructional  pro^esfj. 
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OUTLINE  OF  INSTRUCTIOH 

/  Another  common  characteristic  is 
conformal  coatings  which  are  " 
extranely  difficult  to  remove. 
This  sitejation  often  requires 
skill  well  above  average  to  remov 
the  coating  without  causing  damag 
to  components  and  associated 
circuitry  on  the  workpiece. 


ERIC 


Components  which  are  highly  sus- 
ceptible to  various  types  of  damage 
are  a  characteristic  6f  micro- 
electronics.  Components  1n  this 
category  require  replacement. 
Solder  characteristics  are  the 
same  as  for  miniature  soldering.^ 


Circuit  board  laminates  often 
requite  above  average  skills  of 
repair  technicians  due  to  si2e» 
damage  susceptibility^  of*  complex 
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a,lmini3tratlvo  <->nd   instructional   practices   to  support   a  CBAE 
function.. 

Because  o£   ito   relatively  new  status,    rt-sea-ch  hai.  ex^min(.-d  the 
nature,    acop»  ,   and   impact  of  CBAE  to  only   a   Umited  cie.jree. 
Most  of   th«   «tudie3  have  atterapte-i   to  define  and  specify 
functional   competencies  or   havo   examined   the   impact  of 
CBRE  on   student  nklM'j   and  retention.     At   this   time,   only  a 
generali7.fid   cut  of  commonly  perceived   f  i.nc  1 1  on  a  1  conpc  ten  ci  o  5  _ 
exists  alonq  with  a  wide  variety  of  other   specialized  compt-tencies 
unique   to  th«   learner,   geographic  region,   or  5-esearch  focus. 
Studies   investigating  CB,^E   impact  have  generally  noted 
iiigniftc^nt   positive  gains  on   life   coping   skills  te  s  v  3  _  an  d  h  ighe  r 
retention  rates   than   tho.e   achieved  bv   Students   in  basic  ..kiU^, 
ino true  t ion . 

Competency-bui-od  adult  education  presents   a  range  of  new  and 
enriched  opportunities   in   adult   ba;;ic  education  programs.  The 
many  facets  of  CBAE  processes  and  structure  will  require  the 
development   of   a   pr act i 1 1  one r -r e s e a r che r  partnership       The  next 
ten   years   should  witness   rhe   implementation  of  innovative  and 
effective   in.'itructional   strategies   for   adult  learners. 
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OUTltKE  OF  INSTRUCTION 

Another  circuit  characteristic  wh 
requires  micro-electronic  level 
repaiir  skillsj  although  the  cir- 
cuitry  and  components  are  net 
"micro-electronic"  as  such»  is 
high  density  (nickaging  of  standard 
'    discrete  components. 
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A  final  characteristic  and  the  on* 
generally  requiring  the  most  skill 
to  perform  repair*  is  that  of 
extensive  workpiece  damage. 


{!)   Uhen  extensive  workpiece 
damage  exists,  the  repair 
is  often  more  of  a  manufact- 
uring process  than  a  repair 
process*   For  this  reason 
a  great  deasl  of  skill  is 
required  of  the  repir  tech- 
nician when  repairing  exten- 
sive aamage. 
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Hew  Bedford  Adult   Diploma  Program 
Mr.   John  BorowlcZf   Director*  ' 
181  Hlllm^n  Ctrcet 
tjew  Bedford/   MA  02740 
017-999-3012 

Competency  B^sed  Adult  Diplc^mA  Program 

Ms.   Colleen  Owlngs 

Chemeket*^  Community  College 

P.O.   Box  14007 

Salem*   Oregon  97309 

503-399-5093 

New  Vork  External  High  School  Diploma  Program 
Ms*   Judy  Alampres 

Regional   Learning  Service  of  Mew  York 
405  Oak  Street 
Syracuse,    HV  13202 
312-425-5252 
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C1SA£"ABE  Pro<?ram3 

Dr.   Sherry  Royce 

1110  Ente  rpr  ise  Road 

East  Petersberg ,   PA  17520 

717-569^7331 

Worcester  Adult   Learning  Center 
014  Worcester  Center 
Woj^'cester  ,   MA  01608 
017^752-7700 


Helen  Borque 

Saco  Adult  Learning  Center 
35  Spring  Street 
Saco,   Maine  04072 


Mary         Weg  twoo<J 

Columbia   Public  School  Adult  Learning 
310  Providence  Road 
Columbia/   MO  05201 
3  14-449-842  1 


Ccn t e  r 


CBAE-ESL  Programs 

Ms  r   Autumn  Ke Itner 

ABE/ESL  Progranjs 

Adult  and  Continuing  Education 

San   Diego  Community  College  District 

5350  University  Avenue 

San  Di'290,   CA  92105 

714-280-7610  39 
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 K   ~~ 

{2),  This  type  of  repair  action 
also  requires*  in  most  cases 
a  number  of  special  mater-ial: 
Which  are  not  gener^ally  avai 
able  to  the  average  repair 
technicain. 


Besidfe  the  requirements  for  speciil 
skills*  many  of  the  characteristic :s 
of  micro-electronic  circuits  also 
necessitate  the  use  of  special  tojls. 
The  delicacy  and  expense  of  these 
tools,  preclude  th^ir  distribution 
to  any  but  a  select  few  highly 
trained  and  skilled  repair  tech- 
nicains. 


Proper  handling  techniques 
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D^:.   Ruth  Hickse 
UB  Monmouth  Street 
Brookline,  MA  02146 

Dr*  Ce^roX  Kaflworm 

Department  of  Curriculum  and  Instruction 
University  of  Texas 
Austin,  Texas  79712 
(512)"471-4285 


D»     Competency -DaSi^e  Adult  Education  Bibliographies  or  Products 
Listings 

1.  Division  oC  Adult  Education 
V*S*    Department  of  Education 
Wash  incj  t-on  /   D  *C  t  20202 

(Resource:^   for  Adult  Functional  Competency) 

2.  National  Adult  Education  Cletjringhouse 
national  Mu It imedia  Cen  ter 
Montclair  Statet  College 

Upper  Montclair,   KJ  07043 

(Cbae  Bibliography — both  background  and  curricular 
materia  Is) 

(The  Cfl   Reader  -  A  Guide  to  Unders^^anding  the  Competency- 
Based  Adult  Education  Movement.     Price   $7  , 00 ;  including 
$1.00  hand] ing) 


.1 
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Adu ) t  Education  Center 
School   of  Continuing  Education 
Inaiana  University  of  P<iunsy  1  van i a 
Tndiui^af   Pennsylvania     1570  5 
bibliography  of  Adult  Per  f ormance 


Level    ihPL)  Resources) 


Clearingliouse  for  Applied  Performance  Testing 
NorthwfiUt  Regional  liducational  Laboratories 
710  SW  Second  Avenue 
Port  land,   Oregon     97  2  04 

(Annotated  Bibliography  of  Applied  Performance  Tf^sting 

and   an   Annotated  bibliography  on  Minimum  Competency  testing) 


X . C. E. S .  Project 
5350  University  Avenue 
San   Dieqof    CA  92105 

(Compot  ency^based  curr  iculum  materials  -  HEARTBEAT 

new;-  If*  t  tor  /   sour  cebook  on   functional  competency  materials) 
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■  .dOTLINE  OF  INSTRUCTION 

a,.  To  svold' wokplece  damage^  cbnstan 
atter^tlon  and  care  must  be  given  ^ 
to  handling  procedures, both  befor^ 
and  after  the  repair  process »  as 
during  the  repair  process^ 


b.     During  the>6pa1r  process  partlcu 
^     attention  must  be  given  to  the  ^ 
use  of  proper  repair  techniques 
to  avoid  causing  damage  to  com- 
ponents or  circuits. 


Durlng^all  stages  of  handling 
remember  that  S'^^necne's  life 
generally  depends  upon  the  proper 
functioning  of  the  workpiece  you 
are  repairing* 
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Ciovig  Adult  School,    914  Fourth   Street,   Clovii;,  CA 
9  3  612 1    (5)    APL-ACT  Survey   instrumenbs   and  content 
aroa  moasures  *     Contact;     The  AmoricAn  College  Tontlng 
Program,  apl  Department,   p^O*  Box   1C0,   Iowa  City, 
Iowa  52240, 


RESOUI^CE  READINGS    IN  CBAE 


i  ♦   Adul  t  Perf  oriT-ancQ   Level  Staff.     Adult  Functional 

Competency-Final   Kf^port .     Austin,   Texas:  Oniverfilty 
cf  Texas  ^   Augu  9t ,    197  7. 

2»   Parker,   J»   and  T^iylcr,   P.      (Eds.)     The  CBAE  Rnadort 
A  Guide   to  Undern  tending  Competency-Based  Adult 
Education,   February,    1980*      (Eleven  articles  on 
CBAE  -  what  it  iu   and  how  to  do  it.)     Order  from 
Adult:   Education  Clearinghouse 

Marioral  Center   for  Adult  Continuing  Education 
Montclair  State  College 
Upper  Montclait,   MJ  07043 

3  .    Issues   of  Adult  Literacy  and  Basic  Education    (203  Pctrie 

Hall ,   Aubu  tn  Univeti;ity,   Auburn,    AL     36930)  * 

Key  Issue:     Fall^    1979,   Volume  3,    No.   3.     ton  Articles 

on  various  programs,   research  and  application  of  CriAC. 

Past  issues  havn  had  excellent  articles  on  APL  an^l  its 

dpijli'^ations. 

4  ,    Bouln»e  t  is  f   John  ♦     Cempo  t^^ncy-j^nsed  Adu  It  Voc<\  t  von  "  I 

In?>truction:     wh.^t   la   It?     Calif  or  ma:  Fearon-i^iUtii*n, 
19BU. 

5,   Kusworm,  Carol  Buddy,   R.   Lyle.     Proceeding:;  '>f  a 

Nji  t_i  on^A  1  _I_n  V  i  t  a  h  ion  a  1  Workshop  on  Compc  t  rn  cj^-^M^if^  r  1 
Adu  It  Cd^uca  t  ion  *     Aujjtin,  Texast     OniverGity  ot  Ti^xna, 
ITg^^Ti      (Overvit;w  di*>cu5sion  of  component   program^!  in 
CBAi: ,  Administ  rat  i  ve  ,   research  ,   and  Ov^irview  icitu*j!i ) 

6t   Nick*;e,    I^uth  S*     A*»5i<^H3in^  Cojapetence  :     The  J^^xtor^n_ijJ_ 
High  school  Diplomri.     Calif  ornid?     Fe  aron-P  i  tma  n  , 
in  press. 

7  .  Nickse  ,  Pu  th  antl  McClure  ^  La  rry  (eds  .  )  .  Compo  t^  ni:-^  " 
D^u^ed  i>duca  t  ion  :  [if^yond  Hininum  Compe  tency_T^'?»  t  ijicj. 
New  York .     Te  acho  r*s  Collt;ge  Press^   in  pr^^^ia. 
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III.  APPICATTON  -  NONE 
ly.  SUMMARY. 

A*  Introduction 


1.  '  Nature  of^  summary 
2*     Purpose  of  summary 


B.     Directions  to  students 

r 

1,  Questions 
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INSTRUCTOR  ACTIVITY 


Emphasize  Importance  of  the 
summary  for  the  student. 


STUDENT  ACTIVITY 
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t4  * 

2.  *  Notes 


C*  '  Recap  of  lesson 


V.     INFORHftL  TEST 

A*     There  is  not  Informal  test  for  this  lesson 
topic* 


VL  ASSIGNMENT 


O  ^101 
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INSTRUCTOR  ACTIVITY 


C.     Emphasize  safety 


VL    Provide  students  with  the 
homework  assignment. 


STUDENT  ACTIVITY 


C*  Ask  qiiesiton  if  materi 
not'(46ar;  check  notes 
to  insure  accuracy  anc 
completeness. 


VL   Ask  questions  if  the 
assignment  is  unclear* 
^Complete  assignment. 
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FLEET  TRAINING  CENTER 
•   NAVAL  STATION 
NORFOLK,, VIRGINIA  23511 


Miniature/Microminiature  Electronic  Repair  {2M)  Program 
A-1 00-0034 

Lesson  Topic  4,2: 

Microminiature  Repair  Task  Identification  and  Proce- 
dural Anaysis 

Security  Classification:  UNCLASSIFIED 

Time  Allocation:   Classroom  -  3.0  Hours 
Laboratory  -  0.0  Hours 

INSTRUCTIONAL  MATERIALS 

1.  Training  Equipment 
a.     MERP/2M  Kit 

2.  Training  Aids 

a.     Slides  YXP  L-5S1  through  YXP  L5-sg0 

3.  Training  Aids  Equipment 

a.  Projector,  Slide 

b.  Screen,  Projection,  Standard 

4.  Text 

a.     Student's  Guide 


5.  Reference 

a.     Volume  6,  PACE  Rework  and  Repair  Technology 
Series 

TERMINAL  OBJECTIVES 

6.0   REPLACE  component  parts  on  micro-electronic 
printed  circuit  boards  using  the  correct  tools 
and  soldering  techniques  and  APPLY  the  proper 
conformal  coating  in  accordance  with  the  pro- 
cedures and  to  the  standards  outlined  in  MIL-STD 
454D. 

7.0   REMOVE  conformal  coatings  from  micro-electronic 
printed  circuit  boards  using  the  proper  tools 
and  techniques  following  the  procedures  and  to 
.  the  standards  outlined  in  Volume  6  of  the  PACE 
Rework  and  Repair  Technology  Series. 

8.0   REMOVE  micro-electronic  printed  circuit  board 
coniponents  parts  using  the  correct  tools  and 
desoldering  techniques  following  the  procedures 
and  to  the  standards  outlined  in- Volume  6  of 
the  PACE  Rework  and  Repair  Technology  Series. 
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EHABLING  OBJECTIVE 


,  When  you  complete  this  lesson  topic^^you  will 
be  able  to: 

4.2.1       lOENTIFV  the  repair  task  of  various 
types  of  micro-electronic  ciruit 
boards  i)y  visual  inspection  and 
procedural  analysis  of  selected 
mi  cro-electroni  c  ci  rcui  ts . - 
Identification  will  be  in  agreement  < 
with  the  connections  listed  in 
Volume  5  of  the  PACE  Rework  and 
Repair  Technology  Series. 

CRITERION  TEST 

Given  selected  micro-electronic  circuit  boards 
the  student  will  be  required  to  identify  by 
visual  inspection  and  procedural  analyses 
the  repair  tasks  to.be  performed  during  the 
remainder  of  the  course.    Identification  will 
be  in  agreement  with  the  connections  in  Volume 
6  of  the  PACE  Rework  and  Repair  Technology 
Series  wifh  minimum  degradation  to  the" circuit 
boards. 

HOMEWORK 

Bead  and  study  Notetaking  Sheet  4-2-1  n  of  tlie 
Student's  Guide 
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K  INTRODUCTION 
A.  Contact 


B,  Readiness 
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INSTRUCTOR  ACTIVITY 


A.     Introduce  self  and  topic. 
Provide  for  students  needs 


1 .  Muster 


2 .  Comfort 


3.     Visibility  and  seatinji 


Explain  value  of  subject 
matter,  pointing  out 
where  appropriate.  Its 
relationship  to  the' follow 
ing; 
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INSTRUCTOR  ACTIVITY 


1/ 


Accomplishment  of 
daily  tasks  aboard 
ship* 


2. 


The  necessity  of 
the  skills  and  tech- 
niques In  repair  of 
printed  circuit 
boards. 


STUDENT  ACTIVITY 


3.     Personal  applications 
of  the  knowledge  and 
skills. 


Seek  to  motivate.  Tell 
a  good  tie-in  story  if 
possible. 


OUTLINE  OF  INSTRUCTION 


C.  Effect 


D.  Overview 


ERIC. 
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INSTRUCTOR  ACTIVITY 

When  following  a  subject 
matter  lesson  topic*  do 
the  following: 


1. 


Explain  relationship 
of  this  lesson  to 
previous  lesson{s). 


2. 


Cottmend  students  for 
mastery  of  skills  in 
previous  lesson(s). 


D.'    Overview  lesson  by: 

1.     Stating  learning 
objectives  as  con- 
tained OP.  cover  pages 
'  to  this  topic. 


4-2-5 


STUDENT  ACTIVITY 


111! 


OUTLINE  OF  INSTRUCTION 
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'IHSTRUCTQR  ACTIVITY 

2,     Stating  procedures  to 
be  followed  during 
the  lesson* 


STUDENT  ACTIVITY 


oo 


a.     Taking  notes* 


b*     Asking  questions. 


c*     Use  of  criterion  test 


Invite  questions  con- 
cerning objectives 
and  procedures* 


3* 


Ask  questions  con- 
cerning objectives 
on  procedures  if 
In  doubt* 


1113 
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OUTLINE  OF  INSTRUCTION 
IL  PRESENTATIQK 

A*     Circuit  Board  Construction 


A. 


INSTRUCTOR  ACTIVITY 


Display  slides  and 
explain  C/B  construc- 
tion* 


A. 


STUDENT  ACTIVITY 


Follow  lesson  taking 
notes  and  ask  ques*^ 
tlons  If  necessary. 


NOTE:  Only  those  construction  details 
whkh  you  have  not  learned  in  previous 
training  will  be  covered  In  this  lesson* 


1*     Extremely  high  density  circuits 


a.     One  category  of  module  you  will 
be  required  to  work  on»  In 
micro-electronics  repair^  Is  the 
type  which  uses  standard 
circuitry  and  discrete  component 
but  Is  constructed  using  extreme 
high  density  component  packaging 


9390-91  PI 
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i* 

y 
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OUTLINE  DF  INSTRUCTION 


(1}   The  use  of  standard  pack- 
aging.  Unless  other  com*- 
plications  of  construction 
such  as  thick  coating  or 
welded  leads  exists,  this 
is  not  a  micro-miniature 
repair  task* 


(2)   Both  standard  and  high 
density  packaging  may  be 
a  microminiature  repair 
task  if  failure  occurs  in 
a  high  density  area* 


(3)   High  density  packaging  - 
with  the  very  thick  con- 
formal  coating  used  on 
some  modules,  combined  with 
the  density  of  packing, 
makes  it  a  micro-minature 
repair  task 
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INSTRUCTOR  ACTIVITY 


0)   Display  slide  YXP  L5-S: 


(2)   Display  slide  YSP  L5-S:i 


(3)   Display  slide  YXP  L5-S' 


STUDENT  ACTIVITY 


O 
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OUTLINE  OF  'INSTRUCTIC  ' 

(4)   The  extremely  high  density 
packaging  and  epO)(y  potting 
used  on  sul»nodules  makes 
it  necessary  to  use  micro-^ 
miniature  repair  techniques 
on  a  submodule  even  though 
it  uses  only' discrete 
components. 


(5)   Assorted  high  density 
modul  es 


(a)   The  square  module 
uses  extremely  high 
density  packaging  and 
has  many  memory  unit 
submodules.  This 
module  should  be 
repaired  with  micro- 
miniature techniques 


^       93924^3  93P1  11^8 
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INSTRUCTOR  ACTIVITY 


(4)   Display  slide  YXP  15-S!u 


(5)    Display  slide  YXP  lS-$i\ 


STUDENT  ACTIVITY 
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/' 
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OUTLINE  OF  INSTRUCTION 


(b)   The  three  long 

rectangular  modules 
use  high  density 
packaging  but  will 
not  normally  require 
microfnlnlature  repair 
techniques 


(c)   Jhe  black  micro-circuit 
is  actually  a  hybrid 
,  submodule*    It  has 
an  integrated  circuit 
(IC)  chip  in  the  top  ^ 
and  micro-miniaturized 
discrete  components » 
viith  welded  1ead5» 
potted  Into  the  bottom* 
The  discrete  components 
may  be  replaced  but  it 
is  definitely  a  micro* 
miniature  repair  taSk* 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


-10 


\  ;  o  -      OUTLINE  OF  INSTRUCTION 

— p  . — 

INSTRUCTOR  ACTIVITY 

STUDENT  ACTIVITY 

(d)   The  ''flatipack'*  IC 
circuit  ftself  is^liot 
repairable.    It  should 
/      '         only  be  changed  with 
micro-iftiniature  tech- 
niques 

'    "2.     Hybrid  circuits 

* 

2.  '  Explain  the  construe- 
tion  of  the  various 
hybrid  circuits* 

♦ 

a.     A  hybrid  circuit  is  one  which 
contains  both  discrete  components 
and  micro-circuits 

'   b.     Hybrid  circuits  are  a  second 
category  which  require  the  use 
of  mi6ro*miniature  repair 
techniques 

is 

OUTLINE  OF  INSTRUCTION 


c.  The  following  describes  typical 
examples  of  hybr^  Ircults  and 
their  construction 


(1)   A  hybrid  contains  a 
■  combination  of  discrete 
components  and  IC  sub* 
modules.    The  Kubmoctules, 
in  turn,  are  also  a  form 
of  hybrid  circuit* 


(2)   Submodules  should  be 
removed  or  replaced  only 
with  micro-miniature  tech- 


(3)   A  ceramic  printed  cirtuit 
(CF*C)  is  hybrid  since  M: 
contains  both  thin  f11mV 
circuitry  and  discrete  \ 
cunmonents. 


i 


INSTRUCTOR  ACTIVITY 


(1)   Display  si  vje  YXP  L5-;  7 


(2)   Display  slide  YXP  L5-S8 


STUDENT  ACTIVITY  2 


(3)   D1sp;ay  slide  YXP  15-^9 


OUTLINE  OF  INSTRUCTION 


(4)   Hybrid  CPC  with  all  discrete 
components  lap  soldered  to 
module. 


(5)   A  CPC  which  contains  both 
IC  chips  and  discrete 
components. 


ERIC 
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INSTRUCTOR  ACTIVITY 


(4)    Display  slide  YXP  L5-S 


NOTE:   The  the  components 
which  appear  to  be  flat 
pack  ICS  have  only  six 
leads.   These  are  actually 
not  ICS  but  two  transistors 
in  a  single  can. 


(5)   Display  slide  YXP  L5-1I. 


NOTE:   The  large  blocks  are 
monolithic  capacitors. 
The  circuit  size  is  about 
IV'  by  3/4"  and  is  equivaldnt 
to  a  medium  scale  integra- 
tion (MSI)  IC. 


STUDENT  ACTIVITY 


10. 
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OUTLINE  OF  INSTRUCTIOH 


(6)   The  cit*cuit  boards  contains 
a  combination  of  IC  chips 
and  discrete  components. 


3.  CPCs 


a*  The  majority  of  CPCs  are  hybrid 
circuits  using  both  film  {thick 
or  thin)  and  discrete  components 


1128 


INSTRUCTOR  ACTIVITY 


(6)   Display  slide  YXP  L5-S 


STUDENT  ACTIVITY 


2. 


»J1 

CO 


2,     Explain  that  the 
following  series  of 
si  ides  will  show  some 
typical  exati^les  of 
CPCs  and  describe 
their  construction. 


4-2-14 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(1)   Alumina  is  a  substrate 

ceramic  mateial  which  has  a 
very  high  thermal  conductiv 
low  dielectric  loss  even 
at  high  frequencies »  and  car 
withstand  very  high 
temperatures.   The  sub- 
strates used  are  from  0*010 
to  0.035"  thick. 


(2)   Typical  thin  film  circuits 


(1)   Display  slide  YXP  L5-S13 


(2)   Display  slide  YXP  15* 


14 


(a)   Thin  film  is  a  tem 
used  to  denote  the 
method  by  which  film 
circuitry  {conductive, 
resistive,  or 
dielectric  ink)  is 
applied  to  the  sub- 
strate 


9.  .<t-9!i: 


130 


4-2-15 


Ii31 


OUTLINE  OF  INSTRUCTION 


(b) 


(c) 


Thin  film  circuitry 
is  deposited  in  a 
vacuum-by-vacuum 
deposition  (vaporizing 
material  In  a  vacuum 
at  200  degrees  to 
400  degrees  C)  or 
cathode  sputtering 
. (using  an  electric 
potential  to  discharge 
material  Into  a  vacuum^ 


The  conductor  film^ 
thickness  is  10>000  to 
30,000  Angstroms 
(25,000  A  =  0.0001") 
and  the  width  Is  0,005 
to  0.020*' 


(3)    The  film  circuit  closeup 
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INSTRUCTOR  ACTIVITY 


(3)    Displ^  Slide  YXP  L5-;i5 


STUDENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 


(a)  The  yellow  areas  are 
insulating  layers 


(b)   The  thin  dark  lines 
are  resistors 


(c)   Thin  film  circuits 
are  dip  soldered  with 
a  thickness  of  0,0005" 
to  0,002" 


(d)   When  finished*  thin 
film  circuits  are 
coated  with  powdered 
glass  {fired  at  low 
temperature)  or 
polyurethane 


9394-95P1 


1134 


4 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 


(5)    First  constnuctlon  step 
of  thick  film  CPC 


93<)4 


ERIC 


The' first  layer  of 
conductors  and  Insula- 
tion has*  been  screened 
'on  a  fused'  to  the 
substrate 


(b) 


) 


Conductors  are  platlniiifi 
and  gold  paste  fired 
In  an  oven  at' 
approximately  1600 
degrees  F 


INSTRUCTOR  ACTIVITY' 


(5)   Display  slide  YXP  L5-S17 


^,  4-i;-18 


STUDENT  ACTIVITY 


o 


OUTLINE  OF  INSTRUCTION 


(6)   Second  step  of  thick  film 
C?C  contructlon 


(a)   A  layer  of  high  density 
carbon  ink  screened  on 
and  fused  to  the  circuH 
to  form  resistors 


(b)   The  resistive  ink  is 
fired  at  approximately 
1200  degrees  F. 


(7)   Third  step  of  thick  film 
CPC  construction 


INSTRUCTOR  ACTIVITY 


(6)   Display  slide  YXP  L5-:18 


(7)   Display  slide  YXP  L5-M9 


STUDENT  ACTIVm 
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OUTLINE  OF  INSTRUCTION 


(a)   The  resistors  are 

trijtimed  away  until  the 
proper  value  is 
attained 


(b)   These,  trimmed  ^reas 
can  be  se^n  as  notches 
'  in  the  black  material 


(8)    Trimming  CPC  components' 


*  (a)   The  machine  used  is  a 
microminiature  air 
abrasive*  {sandblasting 
machine 


INSTRUCTOR  ACTIVITY 


(8)   Display  slide  YXP 


STUDENT  ACTIVin 
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QUTIIHE  OF  INSTRUCTION  " 

(b)  Recently  some  manufac- 
turers have  also  begun 
to  use  a  laser  for  the 
trimming  operation 


(9)   Plated-through  holes  on  CPC 
for  double-sided  use. 


(10)  Typical  operational  thick 
film  CPC  package  which  is 
about  3/4'^  square 


(11)  Operational  CPC  package 
with  top  removed 
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INSTRUCTOR  ACTIVITV 


(9)   Display  slide  UP  L5-S21. 


(10)  Display  slide  UP  L5-S22 


(n)  Display  slide  UP  L5-S23 


NOTE:    The  leads  from  cir- 
cuit to  exterior  connectiorls 
and  crom  circuit  to  dis- 
crete components 


STUDENT  ACTIVny 
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ABSTRACT 


This  paper  overviews  existing  research  on  how  one   teaches  the 
older  person.     It  is  aimed  at  the  many  persons  who  work  with 
older  adults  /   regardless  of  whether  they  are  trained  to 
teach  older  adults.     Suggestions  are  outlined  for  the  design 
and  implementation  of  effective  education  for  older  persons. 
Several  areas  that  are  examined  are    (i)    the  history  of  adult 
learning    (includes  modelSf   stages*   and  theories;  memory  and 
intel]ect;   and  learning  needs  and  obstacles);    (2)    the  adult 
education  in st rue tor    (includes  the   teacher  as  facilitator; 
the   teaching/ learning  process ;   and  self-directed  learning); 

(3)  '  techniques  of  altering   traditional  mode s  of  dispensing 
information  and  developing  personal  ins  true  tor  approaches 
and  styles    (discusses  interference,   hesitancy*   speed  and 
pacing*   and  organizational  and  asso cia t iona 1  abilities);  and 

(4)  the  need   for  further  re se arch.     Appended  materials  con  t a  in 
some  anecdotal  experiences  related  to  working  with  older  adult i 
and  a  list  of  relevant  resources  such  as  periodicals,  professi  n^xl 
associations,   political  g roups ,    and  professional  training 
opportunities.  (CT) 

DESC :   * Educational  Research;    *01der  Adults ;    *Adul t  Educators ; 
Prog  ram  Design;   Prog  ram  Implemen  taction  ;   *Teaching  Me  t  hods  ; 
* Educational  History;   Literature  Reviews;   Educational  Theories ; 
Needs  Asses sment;    *Learning  Prob lems ;   Learning  Processe s 
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(12)  Closeup  of  operational  CPC 
package 


(a)   Shown  are  transistor 
chips,  gold  alloy 
circuitry,  and  a 
screened  resistor. 

 Th°  chips  are  scrub- 

bonded  to  the  circultrt 
by  ultrasonic  solderln) 


(13)"CPC  subtnodule  with  aluminum 
cover 


(14)  CPC  submodule  w,1th  cover 
removed 


IMSTRUCTOR  ACTIVITY 


(12)  Display  slide  YXP  L5-;24, 


(13)  Display  slide  YXP  L5-;25. 


(14)  Display  slide  Y)iP  L5-;26 


STUDENT  ACTIVITY 
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TABLES 


TABLE  1 

A  SUGGESTED  TEACHING/LEARNING  PROCESS  FOR  ADULTS;  13 
PLANNING   ELEMENTS   AND  METHODOLOGICAL  IMPLICATIONS 

TABLE  2 

GUIDING  THE  OLDER  ADULT  LEARNER:  SUGGESTIONS  18 
FROM   THE  LITERAVURE 
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OUTLINE  OF  INSTRUCTION 


(a)   The  circuit  contains 
four  screened  rtsistorfe 
1  and  three  scrub^bonded 
transistors. 


(15)  More  complex  CPC  subrnjadule 


4*     Multilayer  printed  circuits 


Multilayer  printed  circuits  are 
used  widely  In  current  systems 
to  reduce  the  size  and  space 
taken  up  by  interconnection 
wiring 


INSTRUCTOR  ACTIVITY 


(15)  Display  slide  YXI*  L5-;27 


Describe  the  construe 
tlon  of  multilayer 
printed  circuits 


SlUDENT  ACTIVITY 


4-2-23 


1117 


However,   as  indicated,   it  is  not  possible  to  cover  in  depth 
every  issue  of  importance  to  the  teaching /I earning  process . 
The  paper,  nevertheless^,  should  be  useful  to  many  persons 
( i  *  e  .  ,   those  who  are  trained  or  un train ed ,   skilled  or  unskilled) 
who  work  with  older  adults*     The  intended  audience  is  the 
"human  services  pract it ioner ♦ "     Admittedly,   this  is  a  broad 
term  designed  to  cover  a  variety  of  people  such  as  social 
workers,   extension  specialists,   librarians,   leis ure  service 
providers,   volunteer  workers,  counselors,   and  aging  network 
employees  *     1 1  i s  as sumed  thst  many  of  these  individuals  will 
not  have  had  much,  or  in  some  instances,   any,  professional 
training  for  working  with  older  persons*     An  effort  will  be 
made,  therefore,   to  outline  in  practical  terms  what  can  be 
suggested  from  the  research  regarding  the  design  and  implementation 
of  effective  education  for  older  person s .     Hopeful ly ,  enough 
resources  will  be  provided  to  stimulate  readers   toward  further 
study.     In  addition ,  adult  educators ,   educational  gerontologists , 
and  a  variety  of  researchers   also  should  find  the  paper 
useful  in  providing  an  interpretational  base  of  information* 
Such  audiences  can  further  this  base  by  challenging  or 
substantiating  points  made  throughout  the  paper. 

Before  we  turn  to  the  literature,   however,  several  initial 
points  shou Id  be  made .     In  terms  of  definitions,   the  healthy 
older  adult,   the  biggest  percentage  of  all  people  over  age 
sixty-f ive^  is  primarily  what  the  author  has  in  mind  when  making 
suggestion s  about  teaching .     Frai 1 ,   ins ti tut iona lized ,  or 
handicapped  adults  obviously  serve  as  research  subjects  in 
many  instances,  but  special  care  and  expertise  often  confound 
any  needed  teaching  and  learn ing  interaction.      (For  ex ampl e , 
see  anecdotes  in  Appendix  A* )     Thus ,   the  assumption  is  made  that 
older  adults  are  capable  of  learning ,   are  willing  to  learn  under 
the  right  conditions ,  and  will  benefit  from  good  te aching 
and  learning . 

Lastly ,   in  terms  of  som^  general  problems  of  teaching  older 
adulTis,  many  persons  who  find  them  selves  in  a  si  tua  tion  of  needing 
to  organize  some  sort  of  learning  activity  for  older  persons  have 
had  no  formal  preparation  for  teaching ,  especially  teaching  adults  * 
Therefore,   directing  a  pre-retirement  planning  program, 
delivering   nutrition  information  at   a  congregate  meal  siiie,  or 
instructing  a  group  of  elderly  on  how  to  fill  out  governmental 
forms  often  must  be  done  by  instinct,   trial  and  error,  or 
mode  ling  f  rom  past  experiences  *     Anothe  r  problem  centers  around 
how  to  organize  and  present  necessary  information  to  insure 
maximum  learn  ing  *     Ques  tions  about  appropriate  te  aching 
techniques ,   learning  inhibitors,   how  to  structure  learning 
experiences ,   and  how  to  evaluate  progress  continue  to  be  raised . 
Still  another  problem  facing  many  people  who  attempt  to  conduct 
learning  experiences  centers  around  defining  the   role  of  the 
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OUTltNE  OF  INSTRUCTION 


Multilayer  boards  at^e  made  up-, 
of  a  series  of  yery  thih  conduct 
ing  and  insulating  layers  which 
are  l.amtnated:' together  to  form 
a  single  circuit'1)oa^^  ^ 


c*     The  current  complexity  of  these 
boards  is  such  that  computers  ^ 
— ^-T-are^enera11y-reqtrfred-to-Tayout 


and  test  their  physical  design 


The  inslividual  board  layers  are 
a  double-sided  circuit  lamina- 
tion of  0.002"  copper  on  a  0.003 
thick  insulation  layer 


These  thin  layers  are  pre- 
impregnated  with  epoxy  and  then 
laminated  together  with  heat  and 
very  high  pressure 


'    INSTRUCTOR  ACTIVITY 
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THE  OLDER  ADULT  AS  LEARNER 


OLDER  ADULTS   CAH  LEARW 


The  history  of  knowledge  about  adult  learning  capacity  reads 
like  the  pioneering  efforts  that  have  been  basic  to  the 
western  world*   that  is,   the   frontiers  constantly  get  pushed 
further  out .     Thorndiko ' s   ( 1928 )   pioneering  efforts  resulted 
in   a  frontier  that  pointed  with  optimism  to  only  a  gradual 
de  jline  in  learning  abi li  ty  unt i 1  age  f ort y-f i  ve /  at  which 
time  a  sharP  decline  could  be  expected.     More  comfort  was  found 
in  Jones   and  Conrad ' s    (193  3)    famous  Army  Alph a  Test  research 
which  showed  that  the  gradual  decline  continued  until  age 
sixty.     In  the  1950 s  longitudinal  research  reports  began  to 
show  adult  abi lit y  in  a  much  improved  light  ?    for  example , 
Ter^an  and  Oden   (19  59)    demonstrated  actual  gains  with  ^ge 
on  some  cognitive  measures . 

In   the  early  i960Sf   the  explosion  in  research  on  the  older  adult 
began  *     Most  of  the  earlier  studies  and  some  of  those  in  the 
1960s  were  tied  to  stimulus-response   (S-R)   notior5  regarding 
human  behavior/  or  what  Hultsch    (1977)    called  the  ''associative** 
model  *     In  this  model,   learning  and  memory  wore  believed  to 
be  tied  to  responses  to  learning  stimuli?   differences  in  age 
group  were  associated  with  various  types  of  interferences. 

The  next  evolutionary  change  began  to  emerge  in  the  early  to 
mid-19  60s ,  when  notions  about  the  human  organism  were  inserted 
into  the  old^r  S-R  model.     McClusky   (1971)   described  the 
St  ii.mXus- Organ  ism -Response   (S-O-R)   formula  as  the  key  that 
unlocked  the  door  to  communicating  and  interacting  with 
learners*     Hultsch   (1977)    referred  to  this  as  the  information 
proce  s  sin^  model  *     Based  on  notions  about  learning  as  the  intake 
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OUTLINE  OF  INSTKUCTION 


There  are  three  different  method^ 
commonly  used  to  make  Inter- 
connections- between  conducting 
1 ayers 


Multilayer  board  Interfadal 
connection  style 


ti.     18-layer  MLPCB  mother  board 


i.     18-layer  MLPCB  with  connector 
instal led. 


j.     Back-lighted  view  of  18-layer 
MLPCB 


INSTRUCTOR' ACTIVITY 


NOTE:  Multilayer  printed 
circuits  are  to  be  repairec 
only  by  full  mlcromlnlatuni 
repair  technicians^ 
graduates  of  NAVAIR  two 
week  course. 


g.     Display  slide  YXP  L5-;:28 


h.     Display  slide  YXP  L5-;2» 


1.     Display  slide -YXP  L 5-;  30 


J,     Display  slide  YXP  L5-;:31 


STUDENT  ACTIVITY 


o  9401 -oepi 
ERIC 


1150 


4-2-25 


1151 


MODELS,    STAGES,    AND  THEORIES 


In  short,   a  variety  of  research  exists  that  relates  in  some 
manner  to  model s ,   stages ,   and  theories  about  how  adult  learning 
takes  place .     It  often  is  difficu'^t  to  determine  exactly  how 
each  researcher  is  referring  to  the  learning  process  in 
relationship  to  others  who  also  describe  learning  activity. 
In  fact,   there  appears  to  be  considerable  disagreement  in  , 
terms  of  capabilities,   limitations,   and  the  exact  nature  of 
learning. 

Some  earlier  theories  about  older  adults  as  learners  have  b<^en 
proven  wrong  or  else  have  evolved  as  a  result  of  additional 
knowledge  or  longitudinal  research,     A  disengagement  theory, 
or  the  increasing  separation   from  activity  with  age ,  was  a 
popular  notion  during  the  1950s  and  196  0s    ( Gumming  and 
Henry,   1961?   Gumming,   1963) .     As  Moody   (1976)    suggested,  this 
approach  characterized  the  social  services  era  of  "fixing" 
problems  largely  through  the  intervention  of  public  policy  and 
t rans  fer  payments  .     A  be* t ter  understanding  of  older  adul  ts  has 
led  to  a  fairly  wide*-spread  dismissal  of  the  disengaging 
notion  and  repl aced  it  wi th  concepts  on  compensating ,   adapting , 
and  ac t ivi  ty  abi  li  t ies  .      (E.g.,   see  I? .  D  .  Gordon ,  1974; 
Labouvie-Vief ,   1977;   Olbrick  and   Thomae,   1978;  palmore.   1970)  . 


MEMORY  AND  INTELLEGT 


A  number  of  studies  on  older  persons  report  a  slow  decline  in 
intelligence  with  age   (Jones,   1979).    The  Weschler  Adult 
Inte lligence  scale  has  been  used  by  many  researchers .  While 
this  test  utilizes  verbal  response  answers  based  on  accumulated 
knowledge  and  vocabulary,   the  older  person  probably  is  penalized 
because  of  built-in  time  constraints   (Levine,   1971).  Hence, 
once  the  speed  factor  is  removed ,  many  researchers  believe  that 
intelligence  change  is  not  age  related   (Bolton,   1978),  In 
f act ,  some  studies  have  shown  little  loss  and  some  actual  gain 
in  related  tests  of  vocabulary,   general  information ,  verbal 
reasoning ,  experience ,   and  j udgment  with  age   (Jones ,   1979) , 
Given  good  health,  highly  mentally  active  adults  tend  to  stay 
that  way  throughout  their  life   (Botwinick,   1977)  ,  As 
McGlusky   (1973)   reminds  us,   individual  difference s  exi st  among 
people  regardless  of  age.     Thus  ,  lat.er  life  intelligence  is 
better  characterized  by  plasticity  or  flexibility  rather  than 
ty  universal  decline   (Labouvie-Vief,  1976), 

"The   iury  is  still  out"  in  terms  of  memory  ability*  Botwinick 
(1967)    and  Gatino  et  al,    (1977)   have  found  some  shcrt  term 
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k.     Dissected  MIPCB 


K     Internal  view  of  post  construc- 
tion MIPCB 


5.     Flexible  printed  circuits 


a.     Flexible  pr^irt;ed  circuits  are  a 
fairly  recent  development  in 
circuit  technology 


9401-02P1 


b.     Flexible  circuits  are  highly 
reliable  and  seldom  need  repair. 
When  repair  ^s  needed,  the  . 
complexity  and  materials  requireji 
demand  the  microminiature  repair 
techn;  jes  be  used. 
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K     Display  slide  YXP  L5-;:33 
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A  variety  of  health-related  factors  and  a  person's  overall 
heal th  status  also  appear  to  affect  1  earning  ability  and 
activity .     Fat igu  e /   for  example ,  can  be  a  pr obi  era  as 
Gounard  and  Hulicka   (1977)   noted.     Perceptions  by  older  persons 
of  declining  energy  or  health  as  a  barrier  have  been  reported 
by  Hierastra   (1972,   1975).     Agruso   (1978),   Knox    (1977,  1978), 
and  Verner  and  Davison   (1971)   each  have  described  the  effects 
of  declining  vision  and  hea^^ing  capabilities  on  learning. 
Wilkie  and  Eisdorfer   (1971)   mentioned  hypertension  as  a 
possibl e  inhibitor . 

It  is  important,   therefore ,   that  teachers  understand  the 
relationship  of  such  factors  as  real  needs,  potential  obstacles, 
and  various  health  factors  to  the  learning  endeavors  of  older 
persons.     McClusky   (1973)    theorized  that  people  have  certain 
reserves  or  margins  of  power  available  to  overcome  loads  they 
encounter.     The  skillful  teacher*   however,  needs  to  be  sensitive 
to  such  loads  becoming  too  great.     Birren    (1969)  suggested 
that  the  elderly  often  r<icogni2£*  their  needs  to  conserve 
energy  and  maintain  supportive  levels  of  health*  Bolton 
(19  78) ,   however  t   pointed  out  the  need  for  additional  research 
on  this  issue  * 
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c*     Flexible  printed  circuits  are 
constructed  of  a  copper-conduct 
ing  layer  laminated  between  two 
layers  of  polymide  plastic  film* 
Multilayer  flexible  circuits 
are  also  made  using  the  same 
techniques 


Assorted  flexible  printed 
circuits 
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d,     Display  slide  YXP  L5-;.50 
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NOTE:    Flexible  printed 
circuits  are  to  be  repaire( 
only  by  full  microrif^niature 
repair  techniciaQS,  graduates 
of  NAVAIR  two  week  course. 
Distribut  various  flexible 
printed  circuits  for 
student's  inspection. 
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Another  aspect  of  the   facilitator  notion  that  is  gaining 
increasing  usage  in  t e riiis  of  helping   learners  guide  their  own 
learhing  is   the   learning  contract    (Knowlef]^   1975;  Cross^  1977). 
Research  on  the  effectiveness  of  s;uch  contracts  with  old^r 
adults  is  still  necessary.     The  prospective  teacher  may  wish 
to  explore  their  utility* 

An  additional  facilitator  element   important  to  the  success  of 
teaching  and  learning  is  the  evaluation  of  learner  progress. 
Several  researchers  have   cautioned  against  the  use  of 
'  traditional  testing  procedures*     Recognition  rather  than  recall 
te chniqu es^   frequent  feed back  on  learner  prog re ss^   and  se 1 f - 
or  peer- evaluation  are  alternate ve   suggestions  cited  by 
Arenberg  and  Robertson ,  n.d*;  Eysenck*   1975?   Knowles^  1970; 
Mullan  and  Gorman,   1972-   and  witte  and  Fr^und/  1976. 

Another  problem  facing  many  practitioners  relates  to  what  the 
role  of  the  teacher  should  be  in  the  entire  learning  pro cess* 
Historic  expectations,   often  stemmii^g  from  what  such 
practitione  rs  have   seen  modeled  /  have  mainly  focused  on  the  . 
be  lief  that   the  di  spen  sing  of  knowledge  f  rom  an  expert  to  a 
lea rner- receptor  is  the  standard  mode  1 .     However  t  most 
authorities   suggest  that  the  successful  teacher  of  adults 
^  utilizes  facilitator  techniques  in  managing  the  instructional 
proce  s  s . 

What  is  being  advocated  here  is   that  the  person  who  wishes 
to  be  a  success ful   instructor  of  older  adults  must  be  come  a 
facilitator  of   learning ^  putting  proce ss  before  content . 
Expertise  on  some  content  area  often  takes  on  secondary 
importance .     The  adult  educator  ideally  performs  several 
functions^   each  of  which  contributes  to  his  or  her  role  as 
facilitator^   for  example : 

^     Serves  as  one  of  several  possible  resources  in  a  content 
area 

o     Locates  appropriate  resources  or  new  information  as 
warranted  by  student  needs 

o     Arranges  for  and  manages  the  successful  employment 

of  a  variety  of  learning  resources  needed  to  accomplish 
certain  goals 

o     stimulates  learners '   interest  in  and  mo ti vat. ion  toward 
certain  topics 

o     Helps  learners  develop  positive  attitudes  toward 
learning  and    fosters  their  independence 
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OUUINE  OF  INSTRUCTION 


B*     Confonnal  Coating  Coinpounds 
  "  K     Coatings  on  micro-circuits 

■ 

a.     The  confonnal  coatings  you  will 
deal  with  in  micro-miniature 
repair  are  the  same  types  that 
you  learned  to  identify  In 
previous  training 


b*     The  application  and  removal  of 
these  coatings  when  repairing 
micro-circuits  become  luch  more 
cirtical  and  demand  vastly 
increased  skill  level  on  the 
part  of  the  repair  technician 


c*     Many  times  a  coating  may  be 
technically  defined  as  thin  if 
measured^  but  it  must  be  treated 
as  a  thick  coat  due  to  the 
relationship  between  coating 
thickness  and  component  size 
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One  shou Id  also  note  that  the  proce  ss   as  some  s  that  mos  t  le  arning 
endeavors  will  involve  people  primarily  in  group  settings. 
However,   the  self-directed  learne^r  can  be  helped  to  utilize 
portions  of  the  process  in  planning  and  guiding  his  or  her  own 
learning  *     Furthermore  f   it  is  anticipated  that  the  process   -  or 
most  portions  of  it  -  can  be  adapted  to  almost  any  type  of  setting. 

The  planning  elements  in  Table  1  outline  a  logical  flow  of  events 

in  preparing ,  planning ,   and  carrying  out  a  learning  experience. 

The   first  four  elements  call   for  an  active  involvement  of  the 

learner  in  determining  relevant  needs  and  personal  goals*  In 

a  two-    or  three- hour  session^   as  much  as  one  hour  might  be  invested 

in  the  preparatory  stage.     in  a  sever al"session  course  orworkshop,  the 

f i r st    one  or  two  sessions  might  be  utilized.      (see  Appendix  A . ) 

Howeve r ,   the  commitment  toward ,   and   feeling  of  ownership  f or , 

the  subsequent  learning  builds  meaning  fulness  into  subsequent 

activities  that  more  than  make  up  for  any  "lost"  time*  One 

should  note  ,  however ,   that  the  traditional  instructor  role  of 

dispensing  knowledge  through  lecture  is  greatly  altered,  Knowles 

(1970^   1975)    and  Meyer   (1977)   provide  helpful  discussions  of 

related  planning  ideas  ^   corresponding  techniques  ^   and  underlying 

assumptions . 
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d*     A  thill  coating  on  a  micro-circuit 
which  Is  extremely  difficult  to 
remove  from  around  the  circuit 
leads*  must  also  be  removed 
nearly  100S£  to  enable  soldering 
tools  to  properly  contact  th^e 
solder  pad  area 


e*  Any  conformal  coating  which  must 
be  removed  from  micro-circuit 
should  have  removal  performed 
using  only  micro-minature  repair 
techniques  due  to  the  danager  of 
damaging  the  components  or  work- 
piece 

I 


2.     Extremely  thick  coatings 


a*     Extremely  thick  coatings  are  not 
often  encountered  on  circuitry 
using  micro-miniature  components 
unless  they  are  completely  pottet 
^  or  encapsulated  with  coating 
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TABLE   1    (Con ' t - ) 


PLANNING  TSLEMENTS 


METHODOLOGICAL  IMPLICATIONS 


Formulate  Student 
and  Group 
Objectives  Based 
on  Determined 
Needs 


Provide  a  tentative  outline  of  group  objectives 
based  on  the  needs  assessed  above  and  stated 
in  measurable  terms  * 

o  Discuss  the  objectives  in  a  large  group 

setting  or  facilitate  small  group  discussion 
of  them- 

o  Revise  the  objectives  as  necessary  - 

Facilitate  the  development  of  individual 
learner  objectives  in  relation  to  the  group 
objectiv*5S   for  maximum  learner  growth  . 

o  Use  a  performance  contract  process   (Knowles , 
1975)  / 

o  Obtain  a  personal   commitment  t 9 ward  and 
ownership  of  the  learning  necessary  to 
meet  objectives  - 


Design  and 
Implement '  the 
Learning 
Experience 


Promote  the  use  of  a  wide  variety  of 
learning  resources  * 

o  Make  available  ins  tructor-deve loped  and 
instructor-located  materials  * 

o  Use  outside  content  specialists  to  meet 
any  unique  needs  * 

o  Entourage  learners  to  locate  and  provide 
learning  resources  to  their  peers  - 

Promote  self -directed  inquiry  and  the  use 
of  resources  outside  the  traditional 
learning  environment  * 

Help  learners  design  appropriate  experiences 
according  to  need  and  ability  - 

o  Match  objectives   (learning  contracts)  to 
appropriate  resources  - 

{ 

o  Promote  peer  examination  and  discussioh  of 


learning  contracts 


\ 
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YouwIlK  hov/ever»  occasionally 
encounter  mi crorel ect roni c 
modules  with  extremely  thick 
coatings  such  as  polyurethane 
coated  modules. 


3.     Opaque  coatings 


c* 


Opaque  coatings  are  very  common 
In  micro-electronics  circuitry 


Opaque  coatings  are  generally  usod 
to  completely  pot  or  encapsulate 
either  individual  components  or 
submodules 


The  majority  pf  conformal  coat*^ 
Ings  are  not  opaque;  thus»  most 
opaque  coatings  are  deliberately 
made  opaque  by  manufacturers  for 
one  of  the  following  reasons 


INSTRUCTOR  ACTIVITY 


b.     01  splay  slide  YXP  L5-SJ8 


STUDENT  ACTIVITY 


O 


ERIC 


9403-04P1 


1160 


4-2-30 


SELF-DIRECTED  LEARNING 


Perhaps  one  of  the  most  exciting  current  innovations  related  to 
adult  learning  has  been  the  discovery  that  adults  of  all  ages--as 
noted  above- --prefer  themselves  as   the  primary  planner  and  director 
of  the  ir  own  learning    (Hiemstra,   197  6a;   Pen land ,   19  79;   and  Tough , 
1978,   1979).     The  selection  of  "self"  as  the  primary  planner  also 
held  true  in  some  research  on  the  older  adult  learner.  Hiemstra 
(1975,   1976c)   studied  the  learning  project  activity  of  214  adults 
(age  55  and  older)   in  Nebraska.     The  data  show  that  older  adults 
each  undertook  an  average  of  3.3  learning  projects.     They  spent 
an  average  of  32^  hours  on  their  learning  activities.     Fifty- five 
percent  of  the  projects  were  se If -planned ,   20  percent  were  group 
planned,   10  percent  were  planned  on  a  one-to-one  basis  and  10 
percent  had  no  dominant  type  of  planner.     Fifty- four  percent  of 
their   learni  ng  activities  v;ere  sel  f  -  f  ulf  i  llmer  t  in  nature,  which 
included  arts,   crafts,   recreation,   and  religion. 

Although  a  great  deal  more  needs  to  be  knowii  about  the  implications 
of  such  research  for  facilitators  of  older  adult  learning,  several, 
authors  ha^e  offered  some  potentially  useful  advice.     For  example, 
R.   D.    Gordon    (1974)    sugges ted  that  efficiency  and  creative  self- 
direct  ion  can  be  enhanced  in  older  persons ;   Bolton   (1978)  indicated 
that  "di scovery  teaching  methods  can  overcome  various  barriers; 
Knowles   (Symposium,   1973}   urged  educators  to  help  peopl-e  laarn 
sel  f-^  directed  skills;   Jones    (1980)   noted  that  facilitators  "should 
base  learning  on  self- derived  interests  as  opposed  to  teacher*- 
gene rated  as signment  s.     A  variety  of  non-* traditional ,  self-directed 
learning  modes  and  techniques  with  older  adults  are  no  doubt 
possible  or  already  exist  as  parts  of  various  disciplines;  they 
await  our  discovery,   as sessment ,  and  adaptation . 
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(1)  Opaque  coatings  are' used  oh 
highly  classified  circuitry 
as  a  security  measure 


(2) 
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Opaque  costings  are  also 
used  by  manufacturers  to 
maintain  security  of  ynique 
design  and  manufacturing  * 
processes 


(3) 


One  of  the  most  common  » 
uses  for  opaque  coatings 
is  their  application  by 
manufacturers  to  serve 
as'  a  detriment  to  repair. 
This  Ijs  done  sq  that  the 
circuits  will  be  replaced 
rather  than  repaired^- 
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TABLE  2 

Guiding  the  Older  Adult  Learner:     Suggestions  from  ths  Literature 


ItJSTRUCTIOtJAL 
ELEMENT 


RESEARCHERS 


APPLICATION  SUGGESTIONS 


Per s  onal 
Approach  of 
the  Instructoi 


Gounard  s 

Hulicka 

(1977) 

Hixon  (1968) 
Jones  (1980) 
Knox  (19V7) 
Mullan  and 
Gorman  (1972) 
Wass  and  We^t 
(1970) 


Be  pos it ive ,   supportive ,   and  helpful  * 
Work  to  make  the  learner  feel  welcome. 
Maint:iin  an  environment  of  informality 

and  levity. 
Help  to  promote  learner  confidence 

and  self  respect. 
Treat  the  older  learner  with  dignity. 


Sensitivity  tc 
Needs  (Sensory 
Phy s  ical / 
Per  ceptual 


Arenberg 
(1976,  1977) 

Gordon ,  R. D . 
(1974) 

Gounard  s 
Hul icka 
(1977) 

Haase  (1979) 
Jones  (1980) 
Mer r iam 
(1977) 

Sympos  ium 
(1973) 


Pay  attention  to  the  physical 
environment. 

Reduce  dis tractions. 
Insure   that  comfortable 

neatingand  proper  ventilation 

exis  t . 

Be  sensitive  to  declining  vision 
difficulties  for  soire  learners. 

Insure  that  lots  of  light  is 

avai lable. 
Use  high  contrast  on  visuals  and 

handouts . 
Reduce  glare  or  direct  sunlight. 
Use  large,  bold  print  or  type. 
Allow  time  for  adjustment  when 

going  from  light  to  dark  or 

vice  versa   (showing  a  film,  for 

example) . 

Be  sens  i tive  to  dec  lining  hearing 
problems  for  some  learners . 

Use  extra  voice  or  media 
ampl ificat  ion . 
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4.     Special  coating  additives  i 
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In  addition  to  additives  which 
make  coatings  opaque,  there  ar6 
additives  used  which  iQprease 
the  adhesion  strength  of  the 
coating  and  mk^  penetration 
more  difficult 


One  typical  additive  is 
aluminum  oxide  particles.  These 
particles  are  mixed  with  the 
coating  while  it  Is  in  a  liquid 
state.    When  the  mixture  Is 
curecl,  it  forms  a  compound  so 
h^rd  and 'abrasive'that  It  will 
rpaidly  dull  even  <l1amond-tip 
instruments. 


(1)   This  compound  *is  most 

commonly  used  by  manufacturers 
to  protect  trade  secrets  or 
to  prevent  repair* 
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TABLE  2 ,   con ' t  * 


INSTRUCTIONAL 
ELEMENT 

RESEARCHERS 

APPLICATION  SUGGESTIONS 

Permi  t  and  promote  self  pacing* 

Promote  certainty,   confidence ,  and 
success  by  moving  from  easy 
material  to  difficult  (build 
on  earlier  successes) i 

Involving  the 
Learner  in 
the  Learning 
Process 

Gordon ,   R*  D  * 
(1974) 

HiemJtra 
(1975,  1976a) 

Knox  (1977) 
Hullan  & 
Gorman  (1972) 
Tough  (1979) 
Wass  and  West 
(1977) 

Facilitate  the  learner's  active 
involvement  in  all   aspects  of  the 
learning  process* 

Facilitate  self -directed  learning* 

Encourage  sel f -directed 
determining  of  learning  goals  f 
learning  approaches  *   and  learning 
resources  i 

Reduce  learner  deoendencv  on 

the  instructor  and  increase  self- 

responsibility i 

Enhance  the  development  of  a 
positive  self -concept  i 

Promote  sel f -motivation  and  learning 
ef  f iciency  i 

Utilize  discovery  techniques* 

Organi  zation 
&  Meaning- 
fulness  in 
the  Learning 
Material 

ft 

Craik  (1977) 
Glynn  and 
Muth  (1979) 

Gordon '  R*  D  * 
(1974) 

Gounard  & 
Hulicka  (1977) 

Hultsch  ^975) 
Jones  (1980) 
Knox  (1977) 
Lersten  (1974) 

Be  highly  organized* 

Instructional  objectives  can 
help  to  focus  and  orient* 

Use  prequestions ,  outlines ,  study 
guides  f   or  other  forms  of 
advanced  organizing  techniques  * 

Help  learners  organize  and  reorgar " ze 
their  learning  i 

Stress  overlearning,  differences 
between  concepts ,  tying 
together  of  concepts  *  and 
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Another  common  additive  is 
powered^  silica  (sand)*  This 
additive  forms  a"  coating  com- 
pound even  harder  than  aluminum 
oxi  de .    Diamond-tip'  cutti  ng 
instruments  are  completely 
useless. 


(1)   Module  with  silica  and 

black  colorant  added  to  the 
potting  compound 


(2)   This  type  of  additive  is 
most  commonly  used  for 
security  purpose  on 
highly  classified  equipment 


INSTRUCTOR  ACTIVITY 


(1)    Display  slide  YXP  L5-;;59. 


STUDENT  ACTIVITY 


o  mm 
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TABLE  2  (Con't.) 


INSTRUCTIONAL 
ELEMENT 


RESEARCHERS 


APPLICATION  SUGGESTIONS 


Hixon  (1968) 
Hulicka  and 
Grossman 
(1967) 

Jones  ^ (1980) 
Mul Ian 
and 

Gorman  (1972) 

Okun  and 

Siegler 

(1977) 


Utilize  multiple  choice  testing 
instead  of  essay* 

Minimize  the  chance  of  failure 
the  impact  of  making  errors 
(test-retest,  pass*-retake, 
non*-grading  ,  etc* ) 

Provide  regular  feedback  on 
progress  * 

Utilize  positive  feedback 
techniques . 

Use  review  s trategi es • 

Use  peer  group  feedback/ 
evaluation  techniques . 

Reduce  or  eliminate  required 
homework  and  graded  testing 
procedures . 
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C.     Microminiature  Component  Characteristics 


1.-    Heat  sensitivity 


&,     Nearly  all  micro-electronic 

croniponents  are  highly  susceptibi  > 
to  damage  by  heat 


b.     Typical  micro-electronic 
components 


c.     Inside  of  IC  package 


INSTItUCTOR  ACTIVITY 


b.     Display  slide  YXP  L5-;60. 


c.     Display  slide  YXP  L5-; 


STUDENT  ACTIVITY 
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anxiety  producing  requirements   in  the  learning  setting. 
Hes  i t ancy 

Hesitancy,  cautiousness,   and  reluctance  to  risk  making  errors 
are  discussed  by  a  variety  of  researchers.     Okun   (1977)  and 
Okun  and  DiVesta   (1976)    suggest ed   that  cautiousness  tendenc  iee 
in  older  learners  are  direct  motivation  inhibitors.     Lack  of 
risk  taking  and  a  concern  for  accuracy  also  are  thought  to 
be  learning  obstacles    (Botwinick,   1973;   Canestrari,   1963,   1968) * 
Jones   (1979)   noted  that  learne r*s  attitudes   and  sel f -concep t 
perceptions  may  have  as  much  effect  as  age  on  learning 
abilities . 

Obviously ,   the  teacher  of  older  adults  needs  to  utilize  those 
methods  or  approaches  that  minimize  the  possibility  of 
making  errors  or  entering  perceived  high  risk  situations. 
However ,  Pal mo re   (1970)    suggested   that  the  normal  aging  person 
tends  to  find  ways  of  compensating  for  losses  in  one  area  by 
increases  in  other  areas*     Those  respons  ible  for  guiding  the 
learning  of  older  adults  need  to  find  ways  of  facilitating  such 
compensating  ai  ilities. 

Speed  and  Pacing 

Several  steps  can  be  taken  by  the   teacher  of  older  adults  in 
relation  to  speed  problems.     For  example,   the  time  allowed  fcr 
tests  or  for  responses  to  queries  can  be  made  flexible* 
Facilitating  self- paced  learning  wher eve  r  possible  also  is 
important*     Finally,   speed  can  be  con tro lied  in  most  ins tances 
involving  older  adults  as  learners  by  using  appropriats 
pacing  procedures    (e^g*,   see  Arenberg  and  Rober tson-Tchabo , 
1977?   Labouvie-Vief ,  1976). 

The  instructor's  role  also  is  impo rtan t  in  t erm s  of  the  speed 
of  presenting  information  or  expectations  for  their  learner's 
response  speed    (Witte  and  Freund ,   1976)-     Most  authorities 
suggest  that  there  is  a  natural   slowing  of  the  learning 
process   that  occurs  with  age?  nevertheless,   the  relationship 
to  cognitive  capacity  is  not  compl etely  understood  *     S lowing 
is  most  likely  associated  with  several  factors  which  relate 
in  some  way  to  learning,   for  example,   perceptual  deficits , 
response  time,   processing  time,   and  r emembe  ring  time  * 

If  a  teacher  allows  for  adequate  resp ons e  t ime ,   for  examp le , 
res  ear ch  suggests   chat  the  elderly  will  perform  about  as  well 
as  younger  people   (Eisdorfer,  1965) *     The  reverse  of 
adequate  time  affecting  older  adul t  learning  can  be  inferred 
from  such  findings.     Thus,  current  and  potential  teachers  of 
older  persons  should  examine  how  they  pace  the  learning 
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d.     If  the  Internal  parts  of  a 
micro-electronic  component  are 
allowed  to, reach  soldering 
temperatures  for  even  a  short 
period  of  time,  damage  will 
result 


(1)   Pictorial  drawing  of  IC 
chip 


(2)   Micro-photo  of  an  IC  chip 


Electrical  sensitivity 


a.     Except  for  a  veiy  few  high  power 
or  high  voltage  devices,  ^all 
micro-electronic  components  may 
be  damaged  by  extremely  small 
electrical  potentials 
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INSTRUCTOR  ACTIVITY 


(1)   Display  slide  YXP  L5-<62 


(2)   Display  slide  YXP  L5-:63 


STUDENT  ACTIVITY 


o 


THE  NEED  FOR  FURTHER  RESEARCH 


It  should  be  clear  that  a  great  deal  of  general  research  interest 
exis±s  in  this  area.     Of  less  interest  is  the  study  of  older 
adults  in  terms  of  learning  activity,   needs*   and  potential* 
Nevertheless ,   interest  in  tnese  areas  appears  to  be  on  the 
increase  * 

One  of  the  main  problems  is  that  much  of  the  research  on  the 
learning  capacity  of  older   adults  has  been  cross-sectional 
in  nature*     That  is,  we  have  some  understanding  of  generational 
an d  demographi c  differ en ces  but  no  real  comprehension  of 
change  over  time.     The  few  longitudinal  studies  conducted  to 
date  often  demonstrated  a  dimension  of  knowledge  about  learning 
activity  and  ability  quite  different  from  cross-sectional 
findings*     It  seems  imperative ,    therefore,   that  cons iderab le 
resources  be  invested  in  long-term  efforts. 

A  related  situation  is  the  fact  that  much  of  what  we  know  even 
from  cross-sectional  research  comes   from  the  study  of  just 
the  "old":     the  retired,   those  involved  with  senior  programs , 
and  the  institutionalized.     Thus,  middle-aged  and  younger 
adults  as  learners  need  to  be  studied  in  light  of  their  current 
abilities,  preparation  for  later  life  learning  t   and  changing 
need  patterns . 

Another  problem  has  been  the  frequently  unknown  effect  of 
res ea r Cher s  themselves  on  study  results*    ,The  types  of  testing 
proced  ares,   the  definition  of  the  problem  in  relation  to 
existing  theory,  and  the   "halo  effect"   experienced  by  subj  ect s 
all  have  potential  bearing  on  results*     Clearly  there  is  a 
need  for  improved  methodologies  specifically  designed  for 
research  on  the  older  person. 

Perhaps  the  most  positive  sign  of  growth  in  understanding  how 
to  be  successful  in  guiding  the  older  adult  learner  is  the 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


o 

CQ 


In  addition  to  powered  circuits 
Jthe..potent1dls  may  be  developed 
Srom  such  things  are  stray 
voltages  on  power  soldering 
tools  or  static  electricity 
from  your  fingers. 


To  avo'ld  damage^  constant  care 
must  be  taken  to  ensure  that  no 
*stray  voltage  potential  of  any 
sort  Is  allowed  to  contact 
components  leads 


Particular  care  inust  be  taken 
with  normal  circuit  operating 
potentials  since  they  will 
almost  Invariably  cause  damage 
if  applied  to  the  wrong  leads 
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Although  these  few  suggestions  are  broad  in  natur*^ ,   they  provide 
an  overall  awareness  of  what  lies  ahead  as  we  strive  to 
better  understand  how  to  guide  the  olde^  adult  learner.  Even 
if  the  readers  do  not  personally  unde rtake  the  required  research , 
it  is  hoped  that  they  will  be  stimulated  to  stay  abreast  of 
such  research  f   to  think  cr  it  i  calli^  about  the  findings ,   and  to 
challenge  those  doing  resea^rch  to  produce  practical  and  useful 
knowledge ♦ 

Knowledge  on  how  to  cope  with  the  learning  limitations  of 

older  adults  is  growing  at  a  rapid  rate*     The  unparalleled 

capacity  of  the  aging  person  to  cope,    compensate /  and 

build  on  the  experience  of  ^  lifetime  of  living  is  a  marvel  to 

5ee.     We  are  only  beginning  to  obtain  a  glimpse  of  that  potential* 
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3*     Mechanical  sensit|vity 


a*     All  micro-electronic  components 
,  are  sensitive  to»  and  easily 
damaged  by/mechanfcal  stresses 


The  delicate  crystalline  struc- 
ture of  the  IC  chip  and  the 
glass  hermetic  seal  around  l&ads 
are  both  easily  damaged  by 
stresses  such  as  dropping  the 
component^  or  cutting  the  leads 
with  dull  cutters 


c*     Excessive  force  of  stress, 
applied  when  positioning  the 
component  or  bending  leads,  Is 
one  of  the  most  comrnon  causes^ 
of  damage 
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STUDENT  ACTIVITY 


O 


Turning  on  all  the  lights ,  opening  some  curtains  along  a  set 
of  north  windows ,   and  bringing  in  the  coffee  pot  from  the 
other  room  completed  my  initial  preparation. 

As  the  participrnts  drifted  in,   I  introduced  myself,   got  coffee 

for  those  who  wanted  it ,  and  had  each  person  pin  on  a  name 

tag  so  I  could  begin  memorizing  names.     After  all  had  assembled, 

I  began  an  informal  discussion  ox  my  background,  why  i  had 

been  asked  to  help,   and  some  of  the  potential   topics  for 

s  tudy .     Participants  s 1 owly  began  to  j  oin  in  the  di  scus  sion ;  we 

spent  about  thirty  minutes  sharing  perceptions  of  recreation 

needs  they  might  want  to  respond  to  In  the  future. 

I   then  asked  them  to  work  in  three  small  groups  of  five  each  for 
the  purpose  of  fu  rther  discus  sing  po  tent ial  study  areas , 
adding  new  ideas ,   and  prioritizing  what  we  should  work  on 
during  our  sessions   together.      I  provided  each  group  with 
shee t s  outlining  several  possibl e  s tudy  areas  and  asked  them  to 
select  a  moderator  or  recorder  for  purposes  of  sharing  their 
results  with  the  other  groups .     I  "floated"   among  the  groups 
clarifying  points  and  answering  questions . 

After  about  forty- five  minutes  of  discussion  f   each  leader 
shared  the  group  *  s  r esu 1 1 s .     I  recorded  them  with  a  large , 
black  magic  marker  on  some  white  newsprint  taped  to  the  walls. 
We  all  discussed  the  three  group  reports ,  merged  needs  or  topics 
of  concern  together  where  possible ,   agreed  on  an  agenda  of 
activity  for  the  next  five  weeks ,  and  committed  ourselves  to 
building  a  notebook  of  ideas ,  resources ,  and  other  notes  of 
personal  meaning  as  a  supplement  for  the^'  resources  notebook  I 
then  provided . 

I  concluded  the  session  by  involving  them  all  in  learning  some 
physical  fitness  and  stretching  activities  that  could  be  used 
with  older  persons  and  suggested  some  public  library  material 
available  for  them  if  they  were  interested. 

During  that  next  week  I  organized  the  remaining  five  sessions, 
secured  a  film  on  recreation  and  leisure  for  a  session ,  made 
arrangemer  t s  for  a  4-H  f ol k  dance  team  and  a  cardio-pulmonary 
resuscitation  team  from  a  local  hospital  to  put  on  demonstrations 
during  two  sessions.      (These  last  two  needs  had  emerged  as 
extra  interests  during  the  group  discussion.)      I  also  outlined 
these  on  a  class  planning  sheet .     I  then  boned  up  on 
several  of  the  recreational  activities  I  wanted  to  demonstrate 
during  the  remaining  sessions . 

The  second  and  third  sessions  proceeded  nicely  with  whe  two 
demonstrations,  with  my  leading  the  participants  in  several 
activities,   and  with  a  positive  group  rapport.     The  second 
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4.     Physical  size 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


o 


a.     There  are  literally  thousands 
of  different  size-shape 
*    combinations  used  in  making 
fnicrominiature  components 


During  your  previous  training 
you  have  been  shown  the  most, 
common  shapes  of  these  component^ 


c.^ 


Their  size  varies  to  such  great 
extent  that  it  is  not  practical 
to  attempt  to  show  all  the 
variations*    Size  may  ra'nge  from 
an  inch  or  more  to  such  micro- 
scopic dimensions  that  it  is  " 
nearly  Impossible  to  distinguish 
the  component  with  the  naked  eye 
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Serving  as  a  Conference  Resource  Person 


The  author  frequently  is  asked  to  serve  as  a  resource  person 
for  a  conference  or  workshop.     Although  not  specifically 
related  to  the  older  learner,   this  anecdotal  note  about  an 
in-service  training  activity  will  illustrate  some  concepts 
related  to  this  paper. 

Last  year  I  was  asked  to  serve  as  resource  leader  for  a  session 
on  program  planning  during  an  in-service  training  program 
at  a  community  college.     Initially,   they  wanted  me  to 
run  two ,  back -to -back ,  one -hour  sessions  for  rotating  groups* 
I  negotiated  a  two -hour  session  for  a  single  group*     I  also 
asked  for  a  room  large  enough  to  seat  all  the  participants  in  a 
circ le   C six ty- four  attended)  ,  a  chalk  board,   a  newsprint  pad 
and  stand ,   adequate  sound  amplification,   and  an  overhead 
projector  with  a  screen. 

I  developed  a  sheet  outlining  possible  topic s  for  discussion* 
and  study  based  on  my  perceptions  of  what  the  probable 
participants  did  as  well  as   feedback  from  a  phone  conversation 
with  a  former  student  who  now  worked  as  a  teacher  in  a 
community  coll eg e.     I  also  put  togc the r  jets  of  transparencies 
on  various   topics  related  to  program  p lanning ,   developed  several 
summary  handouts  on  what  I  felt  were  crucial  areas ,  and  put 
together  an  annotated  bibliography  on  various  books ,   journals , 
and  other  material  on  program  planning* 

To  begin  the  session ,   I  had  the  participants  introduce  themselves 
and  briefly  describe  their  positions .     I  then  described  what 
I  believed  to  be  some  skills  crucial  for  effective  program 
planning.     i  handed  out  the  sheet  of  potential  topics  and  asked 
them  to  pul 1  their  chairs  into  new  circles  of  about  ten 
people  each .     They  were  asked  to  discuss  the  topics  in  light 
of  their  most  important  needs  and  to  be  prepared  for  sharing 
the  group* s  three  most  important  needs  in  a  report  back  to  the 
larger  group  *     This  required  negotiation  and  prioritizing* 

During  the  group  reports  I  summarized  on  newsprint  the 
prioritized  topics ,  merging  or  seeking  clarity  where 

appropriate ,   and,   finally,  obtaining  consent  to  pre  sent  in  formation 
on  six  topics*     Approximately   fifty  minutes  were  required  for 
these  activities* 

As  participants  took  a  ten  minute  coffee  break ,    I  quickly  pul led 
out  of  my  box  of  resource  materials,  the  various  sets  of 
transparencies,  and  notes  relating  to  the  prioritized  topics* 
During  the  second  hour  I  introduced  concepts  us ing  the 
transparencies  as  s timulator s ;   I  also  summarized  points  made 
during  the  questioning  and  sharing.     Since  the  third  topic  was 
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d.     UNIVAC  Module  with  through- 
board  mounting 


e.     Component  side  of  UNIVAC  module 


f.  '  Close  view  of  UNIVAC  module 
components  ^ 


g.     Close  view  of  UNIVAC  module 
circuitry 


h.     Expanded  view  of  pad  areas. 
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IMSTOUCTOR  ACTIVITY 


d.     Display  slide  YXP  L5-J67. 


e.     Display  slide  YXP  15-168 


f.     Display  slide  YXP  L5-;69. 


g.     Display  slide  YXP  L5-;7q 


h.     Display  slide  YXP  L5-;71. 


STUDENT  ACTIVITY 
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Thf^  same  day  I  inte  r viewed  him  ,   I  noticed  ano t he  r  pe  r  son 
s lumping  in  an  ou te r  reception  room  chair.     He  was  in  a 
fairly  disheveled  state,  clothing  awry*   and  not  noticing 
anything  around  him*     I  asked  a  nurse  about  his  condition  anci 
she  said  he  was  having  senility  problems  but  enjoyed  sitting 
in  the  lobby  to  watch  the  people  go  by  - 

I  approached  him*  got  his  attention*  and  eventually  started  a 
conversation.     After  some  difficult  starts,   I  got  him  taJking 
abou t  himself*     It     urned  out  he  was  seventy-six  years  old* 
his  wife  had  been  dead  for  five  years,   and  his  children  were 
all  1 iv ing  on  the  Wes  t  Coast  *     He /   too /   had  been  an  agricul tural 
specialist  until  his  re  t irement  ten  years  prior  *     We  talked 
about  his  experiences  #   his  grandchildren,  and  hi-s  views 
on  today's  agriculture*     During  the  hour  long  conversation 
he   transformed  before  my  eyes  int'o  the  image  of  my  other 
in  te  rviewee  *     He   slowly  straightened  up  in  his  cSair*  -became 
animated,  straightened  up  his  clothing*  and  ran  his  hand  through 
his  hair*     He  smiled,   he   talked  wisely,   he  wished  for  tne 
f u  ture /   he  became  al ive  i 

Two  hours  later  I  passed  by  again  on  my  way  home ,     An  untouched 
tray  of   food  was   lying  on  a  table  next  to  him*   he  was  slumped 
down  in  his  chair ,  glassy  eyed,   his  clothing  again  crumpled  < 
It  was  a  long  time  before  I  could  think  about  much  of  anything 
e Ise  < 

Maudlin?     Perhaps!     But  what  is  that  almost  mysterious  quality 
called  "human  potential"?     what  is  our   cole  as  educators  in 
enhancing  that  potential?     What  should  we  be  doing  that  we  are 
not? 

Eldercol lege 

A  year  ago  the  Iowa  State  University  Alumni  Foundation  funded 
a  project  called  Eldercollege,     The  goal  of  the  project  was  to 
provide  college- level  education  to  older  persons.  The 
following  Is  an  outline  of  the   sequential  activities  in  that 
project*     It  is  incl uded  in  order  to  give  the  reader  a  sense  of 
how  the  staff  attempted  to  employ  what  we  could  from  the 
literature  and  theory  on  providing  educational  opportunities  to 
older  adults* 

1,     Proposal  concept ual i zed  ^  3  months /  Hay  to  July 

Ideas  discussed  with  colleagues 
Li t era ture  reviewed 

Trip  to  Kentucky  and  Washington ,   D*C*   to  review  s imi lar 

programs  and  to  seek  advice 
Draft  of  proposal  written 


34 


^1  O 


ERIC 


_  OUTLINE- OF  IHSTRUCTl'bN 
D.     Solder-Joint  Construction 


1.    Through-board  joints 


a.     Miniaturized  throuc,  '">ard 
circuitry 


b.     Miniaturized  circuitry  with 
design  defect 


^  ,       c.     Through-board  mounting  on  HLPCB 


INSTRUCTOR  ACTIVITY 


1.     Describe  some-of  the 
styles  of  connections 
the  student's  wouldn't 
'be  familiar  with.  • 
.  Point  out  the  damage 
on  each  board. 


a.     Display  slide  YXP  L5-Sf4 


b.     Display  slide  YXP  L5-S(5 


c.     Display  slide  YXP  L5-Si;6. 


STUDENT  ACTIVITY 


40 


(institutional,  philosophical,  pro-retirement  counseling 
office,  and  available  resources) 
Initial  report  of  need  developed 

Staff,   chief   administrators,   and  outside  ^e valuator   react  to 
report 

Progress  report  provided  to  funding  source 
Final  report  developed 

6 .  Program  pi  an n in g  and  prototype  development  -  1  month ,  March 

Two  highest  ranked  needs  selected 

Objectives   for  a  program  developed  (measurable) 

Advisory  council  reacts 

Initial  program  outlined    (two  courses) 

Staff  evaluates  initial  plans,   checks  Gantt  chart,   and  makes 

appropriate  modifications 
Instructional  staff  identified   (ten  different  instructors) 
Training  materials  on  how  to  teach  older  people  developed 
In  s tructor  s  trained 

Support  material  needed  for  the  courses  identified 
Library  and  media  resources  obtained 
Parking  permits  for  students  arranged 
Coffee  and  snack ing  arrangements  made 

Mecessary  fees  for  course  established  and  payment  arrangements 
made 

Publicity  outlined  and   developed  including  brochures  for 

mailing ,  newspaper  advertising,   and  literature  for  offices 
dealing  with  older  people 

Evaluation   techniques  and  procedures  developed   including  a 
progress  assessment  completed  by  the  outside  e valuator 

Registration  procedures  developed 

Accounting  procedure s  developed 

Room  arrangements  finalized 

7 ,  Assessment  of  commitment  to  proceed  -  1  mon th ,  March 

One  coursr.  did  not  have  enough  students   to  warrant  it 
beginriing 

Student:*  all  agreed  to  enter  the  other  course 

Staff  determined  that  tinie  of  day  (any  evening)  just  would 

not  fill  with  elderly  even  though  initial  needs  information 

showed  that  they  would 

3 ,      Program   (course)    initiated  -   2  months ,   Apri 1  and  May 

Student s  enrol led 
Course  moni tor ed 
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Surface  joints 


a.     Surface  type  solder  joints  are 
coimanly  called  lap  joints 


In  this  type  of  joint  the 
component  lead  is  placed  or 
lapped  on  top  of  the  solder  pad 
area  and  soldered  into  place 


c.     All  connection  and  bonding  in 
the  surface  or  lap  joint  is 
formed  by  the  solder  itself. 
For  this  reason  the  quality  and 
strength  of  the  solder  connec- 
tion in  this  typ^  of  joint  is 
except! (^al ly  cri  ti cal 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


APPENDIX  B 


'  RESOUKCES 


Periodicals 

In  addition  to  a  number  of  significant  books  cited  in  this  paper, 
nu*i*irous  journals  include  articles  related  to  learning  and  the 
older  person.     Some  of  the  major  ones  are  as  follows: 

Adult  Education .     Published  quarterly  by  the  Adult  Education 
Association  of  the  U.S.A.     A  re search -oriented  journal  that 
frequently  contains  reports  of  studies  or  theoretical  pieces 
related  to  education  of  the  elderly. 


Aging .     Published  bi-monthly  by  the   federal  Administration  on 
Aging*     This  journal*   the  official  publication  of  the  u.S* 
Administration  on  Aging ,   reports  on  programs   f  or ,   by ,  lind  with 
the  elderly . 


Educational  Gerontology :     An  International  Quarterly*  Published 
quarterly  by  Hemisphere  Publishing.     A  combination  practitioner 
and  research  journal  that  includes  a  wide  variety  of  information 


Adu It  Education 

Studies  in  Adult  Education 

101  Gabel  Hall 

Northern  Illinois  University 
De  Kalb,   Illinois  60115 


Aging 

Superintendent  of  Documents 
Govern men t  Printing  Office 
Washington ,  D. C .     2040  2 


38 
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ij*  Surface  joints  are  a  very  conmion 
mounting  style  for  ICs  and  other 
micro-electronic  components 

e*     Module  with  lap-soldered  ICs 

f.  Rear  view  of  module  with  lap- 
soldered  ICs 

g.  Closeup  of  lap-soldered  ICs 

h.  Module  with  lap-soldered  ICs 


i.     CPC  with  lap-soldered  component 


INSTRUCTOR  ACTIVITY 


e.     Display  slide  YXP  L5-s; 2 


f.     Display  slide  YXP  L5-s:3 


9.     Display  slide  YXP  L5-S 


Display  slides  YXP  L5-$75 
and  YXP  L5-S76. 


i.     Display  slide  YXP  L5-S  !7 


4. 
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STUDENT  ACTIVITY  «^ 


1  « 


Modern  Maturity.      Published  bi-monthly  by  the  American  Association 
of   Retired  People*     This  periodical  occasionally  contains 
articles  related  to  the  teaching  of  elderly  or  to  the  elderly  as 
teachers  * 

Modern  Maturity 

American  Association  of  Retired  People 
1909  K  Street,  N.W, 
Washington ,    D. C ,      2004  9 

Professional  As sociat ions 

In  addition   to  state  and   regional   associations,   three  of  the 
major  national  groups   are  as  follows: 

Adult  Education  Association  of  the  U . S , A  ,      ( AEA)  ,   Th - s 
association   sponsors  an  annual  conference,   publi  she  s  Adul t 
Education  and  Lifelong  Learning :     The  Adulrt  Years ,   and  makes 
avail  able  to  members  ^nd  others  ^  wi3e  variety  of  publ ica  t ions 
related  to  the  adult  education  field.     One  of   the  central 
subgroups  within  the  association  is  the  Commission  on  Education 
for  Aging   that  puts  on  meetings  and  publishes  a   newsle  t te  r . 
The  association  also  has  a  Washington  office  and   serves  as  a 
voice   for  the  adult  education  field. 

Adult  Education  Association  of 

the  U.S.A. 
810  Eighteenth  Street,  H.W. 
Washington,    D,C,  20O06 

Association  for  Gerontology  in  Higher  Education  (AGHE)  .  This 

association  sponsors  an  annual  meeting^   publishes  a  newsletter 
and  other  materials,   and  serves  as  a  voice   for  educational 
ge>'ontology  professionals  in  higher  education  through  its 
Washington  office . 

Association  for  Gerontology  in 

Higher  Education 
One   Dupont  Ci  cle 
Suite  520 

Washington ,   D. C .  20036 

Gerontological  Society*     This  association  publishes  The 
Geron tologis t  and  the  Journal  of  Gerontology  ^nd  a  variety  of 
other  materials.      It  also  sponsors  an  annual  con f erence ,  has 
a  Washington  office,   and   serves  as   a  voice   for  a  wide  variety 
of  gerontology  professionals* 

Gerontological  Society 
One  Dupon  t  Circle 
Suite  520 

Washington,   D.C,  20036 
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Solder  cups 


ERLC 


9408-09P1 


PCS  solder  cups  in  use  -  hollow 
standoff  similar  to  a  connector 
pin 


The  purpose  of  the  solder  cup  is 
to  act  as  a  connection  point  for 
several  component  leads  when, 
vertical  con^onent  mounting  is 
used 


Solder  cups  are  not  inicroRiiniatutfe 
but  they  are  normally  found  on 
a  module  whose  packaging  ^density 
requires  microminiature  tools 
or  techniques  for  repair 


.INSTRUCTOR. ACTIVITY 


c.     Display  slide  YXP  L5-S78 


STUDENT  ACTIVITY 


US7 


0^ 


1.I.S6 
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INSTRUCTOR  AaiVITY 

STUDENT  AaiVITY 

4.     Melded  leads 

4.     Project  and  briefly 
.  '      point  out  the  various 
characteristics  of 
slides  YXP  L5-S79 
through  YXP  L5-S84. 

a.     Welded  leads  are  a  fairly  common 
occurrence  as  a  mounting  style 
for  micro-electronic  components^ 

* 
* 

% 

f 

b.     Welds  will  be  either  parallel 
gap  or  points  contact  style 

* 

• 

O 

\ 

\ 

\ 
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Tile  most  common -weld 
currently  in  use  is  the 
parallel  gap  style.    It  is 
generally  used  when  only  on<f 
of  the  conductpv^  to  be 
joined  is  free  to  move. 
This  style  is  readily 
identifiable  as  it  leaves 
a  thin  black' line  across 
the  welded  lead.  A 
parallel  gap  weld  is  formed 
by  bringing  two  parallel 
t|ps  into  contact  with  one 
of  the  leads  to  be  joined 
and  passing  a  high  current 
pulse  between  the  tips 


Point  contact  welding  is 
an  older  style  and  is 
generally  used  where  both 
conductors  to  be  joined  are 
free  to  move.   The  point 
contact  weld  is  formed  by 
bringing  ttto  tips  together 
so  that  the  conductors  to 
be  joined  are  pressed 
between  them  and  passing  a 
high  current  pulse  between 
the  tips.    Only  very  carefu 
inspection  w^'ll  show  that 
type  of  joint  is  welded 
rather  than  soldered 


INSTRUCTOR  ACTIVITY 


t  tis 


STUDENT  ACTIVITY 
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Evaluating  Repair  Task&  and  Procedural 
Steps 


Uorkplece  analysis 


Vou  have  been  taught  in  previous 
training  that  before^taking  any 
action  towards  the  repair  of  a 
workpT^ii^e,  both  the  workpiece 
and'  the  job  to'be  done  must  be. 
throughly  analyzed  and  a  complete 
plan  of  action  decided  upon 


At  this  point  in  the  course,  you 
have  been  taught  the  information 
needed  to  enable  you  to  make-  a 
complete  analysis  of  micro- 
electronic workpiece 


INSTRUCTOR  ACTIVITY 


E.     Display  slide  YXP  L5-S90. 


STUDENT  ACTIVITY 
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c.     Vhen  maMng  an  analysis  of  each 
Vo'rkpiecej  you  are  performing 
the  tnost  important  part  of  insur- 
ing that  no  additional  damage 
or  degradation  is  incurred  on 
the  workplace  .as  a,  result  of 
your  repair  actions 


Damage  evaluation 


a.     The  next  step  of  ^your  prepara- 
tion foi*  repair  is  to  locate 
all  damage  or  failures  on  the 
workpiece,  and  determine  their 
extent 


The  nature  of  all  damago  and  the 
area  affected  must  be  dete  lined 
before  you  can  effectively  out- 
line the  repairs  to  be  performed 
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OUTLINE  OF  INSTRUCTION 

INSTRUCTOR  ACTIVITY 

■   STUDENT  ACTIVITY 

3. 

Task  determination 

\ 

»^ 
O 

a.     When  the  workpiece  has  been 
completely  analyzed  and  all 
damage  evaluated »  you  will  have 
the  Information  needed  to  decide 
what  repairs  must  actually  be 
.performed  on  the  Workpiece 

1 

♦ 

b*     In  determining  the  repair  task 
{or  tasks)  reineirf)er  that  all 
steps  taken  in  disassembly^  repa 
and  reassembly  are  a  part  of  the 
overall  repair  task 

♦ 

4. 

r 

Procedural  outline  -  the  final  step 
in  preparation  for  repair  Is  to  com- 
bine the  Information  gained  from 
analyzing  the  workp1ece»  the  daiiiage» 

AnA  thp  rpn^ir  td<^k  intn  A  ^indlp 

comprehensive  step-by-step  repair 
procedure 

1 

O     941 0-11  PI  ,  . 
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OUTIIHE  OF  IHSTRUCTIOH 

III.  APPLICATION  -  NONE 

IV.  SUMMARY 

A*     Introduction  / 


T*     Nature  of  sunmary* 
Z.     Purpose  of  summary* 
B*     Directions  to  Students 
1  *  Questions 

1198 
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INSTRUCTOR  ACTIVITY 


Emphasize  importance  of  the 
summary  for  the  student. 


STUDENT  ACTIVITY 


.199 


4-2-49 


Woodruff,   D,S,   and  Walsh,   D*     "Research  in  Adult  Learning; 

The  Individual-'*  The  Ger  ontologis  t ,  15  (1975)  ;  424-430 
(EJ   125  578) 


OUTLINE  OF  INSTRtiCTIon 
2 .  Notes 


C.     Recap  of  lesson 


INSTRUCTOR  ACTTVTTV 


1.     Circuit  board  construction 


C.     Bi^hasize  Safety 


2.     Conformal  coating  compounds 


3.     Microminiature  components  characteris 


4.     Solder-joint  construction 
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STUDENT  ACTIVITY 

9l3 


Ask  questions  if 
material  not  clear; 
check  notes  to  insure 
accuracy  and 
completeness. 
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OUTLINE  OF  INSTRUCTION 


Evaluating  repair  talks  and  procedural 
steps 


V.     INFORMAL  TEST 

There  is  no  informal  test  for  this  lesson 
topic.    It  has  been  provided  for  through  the 
implementation  of  Part  III»  "Application." 


VK  ASSIGNMENT 

Read  ^nd  study  4-2-1 N 


IMSTRUCTOR  ACTIVITY 


Provide  students  with  the  home- 
work asslgnftSent. 


STUDENT  ACTIVITY 


Ask  questions  if  the 
assignment  is  unclear* 
Complete  assignment* 
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FLEET  TRAINING  CENTER 
NAVAL  STATION 
NORFOLK,  "IRGINIA  23511 


Mlniature/Microtnl filature  Electronic  Repair  (2M) 
Program  A-lDD-0034 

Lesson  Topic  4.3:  ' 
Micro-Electronic  Circuit  Conformal  Coating 
Removal  and  Desoldering  Techniques 

Security  Classification:   UNCLASSIFIED - 

Time  Allocation:   Classroom  -  2.D  Hours 
Laboratory  -  8.75  Hours 

INSTRUCTIONAL  MATERIALS 

1 .  Training  Equiptnent  ^ 
a.     MERP/2M  Kit 

2.  Training  Aids 
a.  Slides 

(1)  VxP  L9-S1  through  YXP  L6-S54 

3.  Training  AidA  Equipment 

a.  Projector,  Slide 

b.  Screen,  Projectiort,  Standard 
4*  Text 

a.     Student's  Guide 


5. 


References 
a. 


PACE  Rework  and  -Repair  Technology  Series* 
Volume  6 


■  b.  ^  MIL-STD-454  .  . 

TERMINAL  OBJECTIVES: 

Supported  Partially  by  this  lesson  topic: 

7.0  REMOVE  conformal  coatings  from  micro-electronic . 
printed  circuit  boardjs  uring  the  proper  tools 
arid  techniques  follqwirfg  the  procedures  and  to 
the  standards'outl ined  in  Volutne  6  of  the  PACE 
Rework  and  Repair  Jechliology  Series^. 

8.0  REMOVE  micro-electronic  printed  circuit  board 
component  parts  using  the  correct  tools  and 
desoldering  techniques  following  the  procedures 
and  to  the  standards  outlined  in  Volume  6  of  ^ 
the  PACE  Rework  ahd  Repair  Technology  Series. 

ENABLING  OBJECTIVES:  .  * 

When  you  complete  this  lesson  topic,  you  will  be  able 
to: 

4.4.1        EVALUATE  the  repair  task  to  be  performed  and 
DETERMINE  the  proper  conformal  coating 
removal  method  to  be  used  on  fnicro-electronic 
prvhted,,G4rciJit^6oards".    Evaluation  and. 
det&minatioirwill  be  based  on- Information  -4. 
contained  in  Volume  6  of  the  PACE  Sfii'ies.  '?j> 
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OUTLINE  OF  INSTRUCTION 
1,  INTRODUCTION 
A.     Contact  " 


6.  Explain 


ERIC 


9459-60P9 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Introduce  self  and  topic. 
Provide  for  students  needs. 


1.  Muster 

■  / 


2.  Comfort 


3.     Visibility  and  seatirg 


Explain  value  of  subject 
matter*  pointing  out  where 
appropriate*  its  relation- 
ship to  the  following: 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 

1.     Accompi  fshraent  of  dailly 
tasks  aboard  ship. 


2. 


C.  Effect 


The  necessity  of  the 
skills  and  techniques 
in  repair  of  printed 
circuit  boards* 


Personal  applications 
of  the  knowledge  and 
skills* 


Seek  to  motivate. 
Tell  a  good  tie-in 
.story  if  possible* 


When  following  a  subject 
(natter  lesson  topic,  do 
the  following; 


STUDENT  ACTIVm 


9459-60P9 


4-3-4 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUOENT  ACTIVITY 


i.     Explain  relationship 
of  this  lesson  to 
previous.  1esson{s). 


2.  Commend  students  for 
mastery  of  skills  in 
previous  1esson{s). 


i.     Stating  learning  obj- 
ectives as  contained 
on  cover  page  to  this 
topic. 


2,     Stating  procedures  to 
be  followed  during  thn 
lesson. 


0. 


Overview 


Overview  lesson  by: 


9459-6 0P9 
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OUTLINE  OF  INSTRUCTION 


II.  PRESEHTATION 

A.     Conformal  coating  removal  techniques 


945^60P9 


INSTRUCTOR  ACTIVITY 
a.     Taking  notes. 


STUDENT  ACTIVITY  5- 

S 


b.     Asking  questions. 


Use  of  criterion  test 


InvHe  questions  con- 
ceraing  objectives  an< 
procedures. 


Display  YYP  L6-S1 


Ask  questions  con-* 
cerning  objectives 
or  procedures  if 
in  doubt. 


Ask  questions  and 
take  tiotes  when 
necessary- 


4-3-6 


OUTLIHE  OF  IHSTRUqiON 
Heat  removal 


a.     Careful  application  of  controllet 
heat  can  be  u^ed  to  reniove  many 
conformal  coatings,  this  Is  also 
true  in  microelectronic  repair. 


A  typical  micro-electronic  module 
with  an  epoxy  coating  on  both 
sides. 


(1)   Heat  removal  methods  and 
tools  used  on  standard 
modules  is  not  practical 
for  removing  coating 
from  micro-electronic 
modules,  due  to  the  size 
and  spacing  of  components  ^ 


U!5 


INSTRUCTOR  ACTIVITY 


b.     Display  Slide  YXP  16-^2 


STUDENT  ACTIVITY 


O 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


3. 


(2)   Apply  controlled  heat  usinj 
improved  tools  and  techniques 
applicable  to  m1cro-e1ectr)nic 
circuitry. 


Abrasion  removal  ^-  Mechanical  Abrasion 
is  another  useful  method  of  rpioving 
coatings.   Suitable  for  micro-electronic 
circuits  on  single  and  double  ^Ided 
boards. 


Chemical  removal 


av    The  use  of  solvents  to  remove 
coatings  Is  very  limited  since 
most  solvents,  which  are  strong 
>  enough  to  dissolve  coatings, 
also  tend  to  attack  some 
components. 


< 


ERXC  5459-60P9 


OUTLINE .OF  INSTRUCTION 


b*    Always  use  only  the  solvents  an(l 
procedures  "for  coating  removal 
wbich  are  recommended  in  the 
manufacturer  specificati* 


B.     Use  and  capabilities  of  coating  reiwval 
tools,  ' 


1,     Hot  air  jet* 


a*     The  hot  air  jet  technique  is  owi 
of  the  most  versatile  coating 
removal  methods* 


b*     The  hot  air  jet  technique  uses 
the  solaer  extractor  in  con- 
junction with  lov/  air  pressure. 


lZf9 


INSTRUCTOR  ACTIVITY 

b.     STRESS  this  fact<,and 
any  safety  precautioi^s 
necessary. 


Display  Slide  YXP  L6-S3. 


a.     Display  Slide  YXP  L6 


STUDENT  ACTIVITY 


S4. 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


The  equipment  is  set  up  for  this 
technique  as  follows; 


CP 

1» 


^^{if  Adjust  the  voltage  control 


for  the  extractor  plug  to 
obtain  the  desired  temperatirre. 


(2)   Connect  the  extractor  air 
line  to  the  pressure  output 
and  turn  the  pressure  con- 
trol to  HINIMUH. 


(3)   DEPRESS  the  footswitch.  (3)  STRESS: 


This  will  cause  air  to  flow 
from  the  extractor  tip  at 
the  temperature  of  the  heat 
element* 


CAUTION  -  At  maximum 
voltage  the  air  temp 


ing 


erature  is  approximately 
1000  degrees  F*"and 
can  cause  great  damag*? 


to  the  workpiece  if 
improperly  used. 
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OUTLINE  OF  INSTRUCTION 


To  remove  coating  with  the  hot 
air  jet,  proceed  as  follows: 


(!)  Blow  hdt  air  to  the  rentoval 
area  with  the  extractor  tip 
approximately  1/2  inch  away 
from  the  surface* 


(2)   Use  extreme  care  not  to 
cause  workpiece  damage. 


(3)   Using  an  orangewood  stick 
or  similar  tool,  push  the 
coating  away  as  it  softens 
and  overcures  frcmi'the  hot 
air. 


* 


INSTRUCTOR  ACTIVITY 


(1)   Display  Slede  YXP  L6-;5 


(2)   Stress  this  point. 


(3)   Display  Slide  YXP  L6-J 


STUDENT  ACTIVITY 


6. 
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OUTLINE  OF  IttSTRUCTION 


e*     Using  the  hot  air  jet  and  a  fine 
pointed  too1>  coating  can  be 
removed  from  even  the  most  minut<^ 
areas. 


>  2.    Thermal  parting 


a.  Another  very  versatile  heat 
removal  tool  is  the  thermal 
parting  unit. 


b»     Prepare  the  equipment  for  therma 
parting*  as  follows: 


(!)   Connect  the  thermal  parting 
tool  to  the  low  volage  AO 
output  on  the  HS-20* 


INSTRUCTOR  ACTIVITY 

J 


a.     Display'Slide  YXP  L6-J 


(1)   Display  Slide  YXP  L6-;;8. 


STUDENT  ACTIVITY 
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OUTUME  OF  mSTRUCTIOM 

(2)    Depress  the  footswitch- 


(3) 


Adjust  the  output  control 
until  the  parting  tip  is  at 
a  temperature  just  below  th 
melting  point  of  solder* 


(4) 


The  temperature  may  now  be 
adjusted  slightly  up  or  dow|i 
to  obtain  best  results  ytith 
with  the  particular  coating 
being  removed . 


INSTRUCTOR  ACTIVITY 


(4)  STRESS: 

NOTE:    ALWAYS  begin  tifce 
adjustment  procedure 
with  the  ottput  control 
set  at  ZERC  to  avoid 
damaging  the  parting 
tool  * 


STUDENT  ACT 


■mi- 


c.     Remove  coatings  with  the  thermal 
parting  tool*  as  follows: 


1227 
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OUTLINE  OF  INSTRUCTION 


(1)   Remove  coating  from  around 
the  component  body  by  over- 
curing  and  pushing  the 
coating  aside  with  the  hot 
parting  tip.   The  tip  is 
not  hot  enough  to 'cause 
scorching  or  discoloration. 


(2)   Carefully  rejnove  coating  ' 
around 'leads»  being  very 
careful  not  to  touch  the 
board  surface.   The  coating 
need  only  be  removed  down 
to  the  widest  point  of  the 
component  body* 


{3)    If  removing  a  failed  com- 
ponent, the  lead?  may  be 
cut,  when  removing  a  KNOWN 
defective  part»  since  ^t  is 
the  method  which  normally 
provided  the  lowest  risk 
of  workpiece  danage* 


INSTRUCTOR  ACTIVITY 
(1)   Display  Slide  YXP  L6-Sl9 


(2)  Display  Slide  YXP  L6-; 


(3)  Display  Slide  YXP  16- 
Stress  destructive 

^       removal  for  failed 
component. 


10. 


STUDENT  ACTIVITY 
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OUTLINE  QF  JNSHgUC.TlON 

(4)  uifien  l>)e>onipdnent  1  eads  , 
^  have^bpert  cut»,  the  component 

body  should' be  heated'»  ^ 
^  causing  the  remaining ^coat- 
'  ing  to  soften  and  permit 

easy  component  fenioval ^ 


(a)   One  method  of  heating 
the  component  body  is 
to  use  the  thermal 
parting  tool . 

/ 


(b) 


A  tempearature  control  lied 
soldering  iron  6r  the 
hot  air  jet  is  also  a 
rel iable  method  of 
heating  the  component 
body. 


A 


INSTfiOGTOR  ACTIVITY 
(4)'  Display  Slide  YXP  l6-il2. 
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STUDEWACfTIVITY 
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ABSTEACT 

This  paper  focuses  on  the  activities  or  colleges  and 
universities  providing  options  for  the  assessment  of  prior  learning 
for  adult  student^.  The  paper  emphasizes  programs  with  associate  and 
baccalaureat€  degree-granting  institutions  in  the  united  States  and 
Canada,  It  is  aimed  at  faculty  members,  practitioners, 
administrators,  and  pOlicy*makerSr  as  well  as  agency  or  legislative 
personnel  interested  in  this  growing  aspect  of  postseccndary  , 
feducatioD,  An  attempt  is  made  to  provide  sufficient  detail  to^nswer 
questions  most  often  asked  by  these  audiences  concerning  the  adoption 
cf  a  policy  cn  credit  for  prior  learning  and  to  suggest  appropriate 
resources  for  further  study.  The  practice  of  awarding  credit  for 
prior ■ learning  is  traced  in  the  first  section.   In  the  second,  various 
approaches  to  assessing  prior  learning  are  surveyed;  incluued  in  this 
section  is  information  about  credit  by  examination,  credit 
recommendations  for  noncollegiate  courses,  individualized  assessment 
(^tudy  orientation,  portfolio  preparation,  measurement  and  evaluation 
of  learning  outcomes,  transcription  or  recording  of  credit  awarded, 
and  other  institutional  policies!,  evaluators  and  faculty 
development,  special  interest  areas,  and  costs  and  fees.  The  third 
section  discusses  quality  assurance  and  program  evaluation.   The  last 
secticn  examines  future  directions  and  implications.  Information 
about  credit-for-prior- learning  publications  is  included  in  the 
appendixes,  (CT) 
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Once  the  component  body  ha^ 
been  throughly  heated  to 
weaken  the  coating  bond,  v\ 
may  be  removed  by  gripping 
It  with  a  pair  of  pliers  ai|d 
applying  a  gentle  twisting  or 
rocking  force*   NEVER  use 
pulling  or  liftihlg  force  a:, 
it  could  result  In  toard  or 
conductor  damage. 


When  the  defective  component 
has  been  removed,  the  surface 
area  of  the  board  should  hi 
smoothed  and  cleaned  to 
accept  the  replacement  par 
The  smoothing  may  be  done 
with  thejthermal  parting 
tool  or  by  using  abrasive 
grinding  methods. 


If  non-destructive  componefit 
removal  Is  necessary,  the 
same  basic  procedure  is 
followed  using  two  additioM 
steps. 


IHSTRUCT^R  ACTIVJTV 

(5)  Display  Slide  YXP  L6-[S13, 
**Removing  Heated  Com 
ponent:   STRESS  -  No 
lifting  or  pulling 
force  should  be  used 
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THE  NATIONAL  CENTER  MISSION  STATEMENT 

The  National  Center  for  Research  in  Vocational  Education's  mission  is 
to  increase  the  ability  of  diverse  agencies,  institutions,  and  organizations 
to  solve  educational  problems  relating  to  individual  career  planning, 
preparation,  and  progression.  The  National  Center  fulfills  its  mission  oy: 

•  Generating  knowledge  through  research 

•  Developing  educational  programs  and  products 


•  Evaluating  individual 

•  Providing  informatior 


Drogram  needs  and  outcomes 
for  national  planning  and  policy 

— / 

•  Installing  educational  programs  and  products 

•  Operating  information  systems  and  services 

•  Conducting  leadership  development  and  training  programs 
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(a)  Mhen  removing  coating 
*  from  the  component  leadb^ 
remove  the  coating  down 
tp  the  pad  area  exposing 
the  solder  connection. 


$mm  ACTIVITY 


(b)   Completely  desolder  the 
component  leads  prior 
to  heating  the  componen|t 
body  for  removal  * 


3.     Miniature  machining  or  Dremol  Kit, 


a.     The  miniature  machining  system^ 
provided  with  the  repair  unit» 
is  another  reliable  method  of 
removing  confonnal  coatings. 
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The  Educa^tional  _  I^e source s .  Information  Cente  r  on_  Adults  Care-er  ,  - 
and  Vocational  Education   (ERIC/ACVE)   is  one  of  sixteen  clearings 
houses  in  a  nationwide  information  system  that  is  funded  by  the 
National  Institute  of  Education.     One  of  the   functions  of  the 
Clearinghouse  is  to  interpret  the  literature  that  is  entered  in 
the  ERIC  data  base.     This  paper  should  be  of  particular  interest 
to  educational  decision-makers  and  practitioners  who  are 
considering  how  they  might  deal  with  creSit  awarderl  for  experien-^ 
tial  learning. 

The  profession  is  indebted  to  Elizabeth  Stanley  for  her  scholar- 
ship in  the  preparation  of  this  paper.     Recognition  also  is  due 
Robert  Tempi in.   Piedmont   (Virginia)   Community  College;  Diana 
Bamf ord- Rees ,   Counci 1  for  the  Advancement  o f  Expe rient ial 
Learning  J     and  Richard  'Miguel ,   The  National  Center  for  Research 
in  Vocational  Education*   for  their  critical  review  of  the 
manuscript  prior  to  its   final  re vi si on  and  publication.  Robert 
D.   Bhaerman/  Assistant  Director  for  career  Education  at  the  ERIC 
Clearinghouse  on  Adult*   Career*  and  Vocational  Education , 
coordinated  the  publ icat ion ' s  development . 


Robert  E.  Taylor 

Executive  Director 

The  National  Center  for 

Re  s  e arch  in  Voca tiona 1 

Education 
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A  wide  variety  of^ts  are^ 
available  with  tfie  miniature 
machining  systen.   These  bits 
allow  the  removal  of  various 
coatings  from  many  different 
surfaces* 


(1)  Module  has  an  epoxy  coatin^ 
which  must  be  removed  from 
solder  connections  prior  t^> 
desoldering. 


(2)  Expanded  view  shows  the  vei 
small  size  of  some  circuit 
conductors  and  pads. 


(a)   Due  to  the  small  con- 
ductor size  and  rela- 
tively high  temperatuj[e 
,    needed  to  remove  epoxy 
with  heat»  there  woulc 
be  a  fairly  high  risk 
of  causing  workplece 
damage  if  heat  removal 
methods  were  used. 
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(1)   Display  Slide  YXP  16 
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(b)   When  removing  hard 
coatings  from  small 
conductors  or  from  ^ 
large  flat  surfaces' 
such  as  the  rear  of  a 
moudle»  the  use  of  the 
miniature  machine  with 
an  abrasive  grinding 
bit  is  much  less  li^el^ 
to  cause  damage  than 
heat  removal  methods. 


"(30  A  coarsF^'bTaTtTe~b1tncn?^ed 
to  remove, a  hard  coating 
from  a  large  flat  surface 
(in  the  rear  of  a  module* 


(4)   A  fine  abrasive  bit  is  beinh 
used  to  renove^a  thin -conformal 
coating  from  a  single  solder, 
joint* 
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"extrains titutional  learning"   to  define  learning  that  is  attained 
outside  the  sponsorship  of  legally  authorized  and  accredited  post- 
secondary  institutions       (Miller  and  Mills,   1978,  p.   xvii) . 

When  learning  is  acquired  through  participation  in  structured 
(and  often  class  room -based)   training  programs,   the  significance 
of  theo  tern,  "experiential"  is  questionable*     Thus ,  some 
institutions  simply  use  a  de si gnat ion  of  "prior  learning , "  which 
may  then, include  both  experiential  and  class room -based  learning 
modes  *     This  description  is  convenient  since  the  learning 

outcomes  of  each  are  of ten_eyaluated  wi thin  the  same  pro  cess  *   ._ 

The  T:erm  prior  learning  will  be  employed  here  as  a  convenient^ 
general  description,  but  the  alternate. phrases  of  prior 
experiential  learning  and  nonsponsored  experiential  learning  will 
appear  in  disjcus sions  of  the  literature. 

Most  colleges  and  ^universities  appear  to  indicate  that  they  will 
only  consider  the  awarding  of  credit  for  the  learning  outcomes 
or  competencies  gained  through  various   learning  experiences  *.  The 
terms  "credit  for  life"  or  "credit  for  experience"  are  misleading 
and  should  not  be  employed* 

The  publications  for  this  review  were  identified  in  several  ways. 
Computer  sear  ches ,  us  ing  such  descriptors^s  prior  learning , 
college  credits,   special  degrees,  nontraditional,  evaluation, 
and  military  training,  produced  a  number  of  pertinent  citations.. 
Additional  relevant  publications  were  identified  through  annotated 
bibliographies    (e.g. ,  Stutz  and  Knapp,   1977,   1978  and  Gonzalez  ^ 
and  Murphy,   1979),   as  well  as  through  the  examination  of  selected 
periodicals  since  1978   (e,g. ,   Alternative  HljLher  Education:  The 
Journal  of  Nontraditional  Studies,  Change ,  Journal  of  Higher 
Education,   Lifelong  Learning,   and  the  North  Central  Association 
Quarterly. )     The  publications  of  the  Council  for  the  Advancement 
of  Estperiential  Learning   (CAEL)   were  particularly  valuable, 
(see  Appendixes*)     Most  of  the  pertinent  publications  have  * 
appeared  since  1970 ;   however ,   an  emphasis  was  on  those  appearing 
since  1975.     The  references  represent  a  selection  of  materials 
related  to  the  topics  discussed  and  are  not  intended  to  provide 
a  complete  bibliography  on  the  topic  * 

The  audiences  for  this  paper  include  faculty  members , 
practitioners ,  administrators ,  policy^makers,   as  well  as  agency 
or  legislative  personnel  interested  in  this  growing  aspect  of 
post secondary  education*     An  attempt  is  made  to  provide  sufficient 
detail  to  answer  questions  most  often  asked  by  these  audiences 
concerning  the  adoption  of  a  policy  on  credit  for  prior  learning 
and  to  suggest  appropriate  resources   for  further  study. 
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(5)   Properly  performed  coating 
removal  task* 
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(7) 


ting 


Module. with  conformal  coa 
on  closely  spaced  components 
Removal  of  coating  from  th 
sniall  areas  around  IGt  lead 
and  between  components  can 
be  an  easy  task  if  the  r' 
abrasive  bit  is  used 


"igit 


The  bristle  brysh  bit,  is 
generally  the  most  reliabl 
methodjOf  removing  coating 
♦from  confined  areas  since 
it  is  small  and  will  form 
itsejf  into  the  shape, of  the 
area  itMs  in  ^contact  with. 
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(5)   Display  Slide  YXP  16 
STRESS:   The  color 
difference  between 
coated  and  uni:oated 
areas* 
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(8) 


The  bristle'brush  is  an 
excellent  tool  for  removing 
thin  jco9tings  completely 
down  to  the  board  surface 
without  causing  damage'; 


(9)    Ball  mill  used  to  ren\ove 
coating*  . 


The  ball  mill  is  normdl 
used  in  coating  remoya 
only  to  take  off  the 
majority  of  a  thick 
coating. 


(b) 


Snail  ball  mills  may 
also  bemused  to  remove 
coating  from  confined 
areas  aroung  componen 
bodies. 
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{8)   Display  Slide  YXP  16422. 
Stress  brush  can  caus 
serious  damage  if  mis 
used. 
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o     Adults  shoul<i  not.  be  required  to  take  courses 
meant  to  bring  aboy t  learning  they  have  already 
acquired. 

o     Wontradi t ional  educational  options  and  programs 
serve  the  diverse  needs  of  students . 

Gre^en  and  Sul livan   (1975,   p.    261)    stated  this  rationale  ve ry 
well  when  they  drew  the  following  conclusion:  "Providing 
working  people  with  lateral  entry  into  a  collegiate  program 
on  the  basis  of  documented  non col legiate  learning  is  an 
eminently  sensible  idea,   for  requirements   that  re  suit  in 
duplication  of  learning  a^e  unwise  uses  of  both  human  and 
educational  resources . " 

The  Task  Force  on  Educational  Credit  and  Credentials  of  the  ^-^ 
Ame rican  Counci 1  on  Education    (Miller  and  Mills,  1978) 
identified  additional  issues  concerned  with  the  use  and  relevance 
of  educational  credentials  in  the  work  setting;   the  need  to 
make   the  present  system  more  comprehensive ;   and  the  desire  of 
students  to  '^have  their  learning,   wherever  and  however  attained , 
incorporated  into  the  credit  ^vnd  credentialing  system  in 
order  to  take  advantage  of  su^equent  educational  opportunities 
without  duplicating  educaiTTonal  experiences  and  wasting 
personal  resources"    (p.    5) .     The  task  force  concluded  that 
"Postse^condary  education '  s  basic  system  for  awarding 
educational  credit  and  credentials-  should^  be  retained,  but  it 
should  be  modified  to  serve  more  adequately  pre  sent --day 
educational  and  .social  needs"    fp.    3).     The  fifteen 
re  commendations  include  statements  that  post  secondary  e due at  ion 
institutions  "should  implement  policies  and  procedures  for 
awarding  credit  for  educational  accomplishment  attained  in 
extra institutional  settings  (p.    234)   and   "should  give 

high  priority  to  developing  improved ,   technically  sound 
approaches    for    evaluating  educational  accomplishment. . * . " 
(p.  233). 

A  final   factor  which  cannot  be  ignored  is  that  of  declining 
enro llment s  and  accompanying  pre s sure s  to  seek  a  "new  clientele." 
This   economic  impetus  emphasises  the  need  for  educational 
institutions  which  are  responsive  to  those  being  served  and  is 
not  necessarily  a  negative  conside rat ion.     Carefully  deve loped , 
implemented ,   and  evaluated,  programs  for  the  asse  ssm**n  t  o  f 
prior  learning  can  at  tract  new  students ,   and ,   along  with  other 
adaptations  for  these   students,    can  be  conducted  without 
sacr if i cing  the  in tegr i ty  of  the  educational  environment .  In 
fact  ,  the  envi  ronment  ^and  the  educational  proce  s  s  may  be 
significantly  improved.     Subsequent  sections  of  this  paper  will 
focus  on  the  processes,  programs,   and  quality  concerns  which 
can  make  this  possible. 


APPROACHES  TO  ASSESSING  ^mOH  LEARNI04G 


As  notedf  prior  learning  may  inc lude   skills  ,  knowledge  t  and 
competeijjcy  in  any  college*-level  curricula  areas  and  may  have 
been  acqui red  in  a  variety  ot  settings*     For  these  reasonsf 
a  number  of  complementary  assessment  approaches  may  be  use ful . 
The  major  types  are  credit  by  examination,  credit  according 
to  recommendations  for  noncollegiate  courses  f  and  individualized 
as  sessnent  /  chief ly  with  portfolios.     Radlof f   (19  75)  and 
Valentine   (1977)   have  described  these  approaches  and  their 
implications  for  higher  education. 


CREDIT  BY  EXAMIWATIOW 


Since  the  mid-1960s  /   the  College.  -Level  Examination  Program  (CLEP) 
of  the  College  Entrance  Examination  Board    (CEEB)  has  been  used 
widely  to  evaluate  knowledge  in  general  as  well  as  specific 
subject  areas.     The  CLEP  General  iTx  ami  nations  in  English 
coi^position ,  humanities  /  mathematics  /   natural  and  social 
sciencesf   and  history  are  designed  to  measure  college-level 
achievement  in  each  of  these  five  liberal  arts  areas.  Subject 
examinations  in  forty -seven  areas  are  designed  to  measure 
achievement  in  specific  college  courses.     In  1979,  over  900 
test  centers  offered  the  examinations  on  a\  monthly  basis ,  and 
over  1800  institutions  granted  credit  on  the  basis  of  CLEP 
Examinations    (College  Board,   1979).     The  norms  for  these 
examinations  are  established  by  administering  the  examinations 
to  a  large  number  of  students   completing  the  appropriate 
course (s)   or,   in  the  case  of  the  general  examinations ,  their 
sophomore  year  in  college . 
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■  (c)  When  removing  coating 
A  with  a  ball  mill »  use 

,    EXTREME  CAUTION  and 
-  NEVER  attempt  to  remove 
a  coating  completely. 


(ID)  A  module  that  has  component 
leads  which  liiust  be  cut  for 
removal.  Note  that  the  leads 
to  be  cut  are  inaccessible  tc 
cutting  pliers. 


(11)  The  slotting  saw  bit  may  be 
Used  to  cut  Inaccessible 
component  leads.  EXTREME 
CAUTION  must  be  used  when 
applying  this  technique  as 
there  is  a  great  danger  of 
causing  workpiece  damage. 
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(ID)  Display  Slide  YXP  L6-S21. 


(11)  Display  Slide  YXP  L6-S2|5. 
Str'ess  damage  CAUTION 
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of  at  ieast  three  subject  matter  specialists  nominated  by 
educational  institutions f  prufessional  societies/   and  educational 
and  regional  accrediting  associations.     The  e valuators  observe 
the  classroom  and  facilities f   interview  instructors  and 
administrators  t   and  examine  course  materials.     Ine  credit 
recommendation  is  (developed  through  the  application  of  evaluative 
criteria  an  (3  the  use  of  professional  j  udgmen  t  and  expert  i  se . 

In  a  more  recent  extension  of  this  concept,   cr::dit  I'e  commend  at  ions 
for  courses  offered  by  other  noncollegiat e  organisations 
(businesses,  labor  unions*  professional  organisations,  cultural 
organisations ,   and  government)    have  been  prepared  by  the 
American  Council  on  Education   (1973  d) ,  and  jointly  by  the 
American  Council  on  Education  and  the  University  of  the  "State 
of  Nev/  York  in  the  "Project  on  Noncolle<jdate  Sponsored 
Inst ruction"    (1976)*     Using  the  same  evaluation  processes  and 
credit  categories*   a  variety  of  regularly  scheduled 
n on collegiate  courses  have  been  evaluated.     Institutions  may 
use  both  sets  of  guides  as  standards  for  credit  awards  or  may 
refer  to  the  course  descriptions  and  credit  recommendations 
for  information  while  making  an  individual  decision  regarding 
credit  for  a  specified  course*     In  either  case*   the  request  for 
credit ,  and  the  ensuing  institutional  evaluation ,   is  greatly 
simplified  f or  ..ih^  student  who  has  ccmpleted  one  or  more  ot  the 
listed  courses . 


INDIVIDUALISED  ASSESSMENT 


Despite  the  apparent  utility  and   relatively  high  degree  of 
acceptance  of  the  preceding  two  approaches,   more  highly 
individualised  assessment  techniques  are  required  when  the 
student • s  prior  learning  cannot  be  readi ly  measured  by  a 
standardised  examination  and  was  not  acquired  through  an 
evaluated  noncollegiat e  course ,     Alternative  approach es  frequently 
are  reqaired  for  the  evaluation  of  competencies  acquired  through 
work  /   volunteer  ,  and  homemakXng  experi  ences  ;  th  rou9h  self -di'rec ted 
independent  study;   or  through  noncredit  courses  for  which 
recommendations  are  not  available*     A  general  process  based  on 
student -prepared  portfolios  has  been  developed  at  several 
institutions  and  includes  the  following  steps  identified  in 
several  Cooperative  Assessment  of  Experiential  Learning 
(CA^L)   publications    (Willingham/   1977 ) :  ^ 

Identify  Identify  college-level  learning 

acquired  through  life  experience* 

Articulate  Explain  how  and  what  parts  of  that 

learning  are  related  to  the  degree 
ob] ect i ve  * 
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OUTLIKE  OF  IKSTRUCTIOK 

(12)  Handling  and  Installing  of 
"  bits  in  the  miniature  mach 
or  DreniQl  is  the  same  for 
all  of  the  bits  supplied 
with  the  repair  kit* 


Ci     Desoldering  micro-miniature  solder  connections* 


1*     Component  Removal 
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The  majority  of  all 
damage  caused  during 
the  repair  cycl e  of  . 
module  has  always 
happened  in  the  dis- 
assembly  (component 
removal]  phase  of  the 
work  and  the  largest 
percentage  of  this 
damage  has  occurred 
during  a  single  operaltion, 
DESOLDERING  OF  COMPONENTS 
Explain  the  urgent 
necessity  for  proper 
micro-electronic  repalir 
equipment  and  traininj 
Modules  on  the  following 
slides  are  actual  tasfcs 
perf omed  bV  IMA  tech 
nicians  in  the  field, 
on  typical  micro- 
electronic modules* 


STUDENT  ACTIVITY 


35 
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7,  The  evaluator  makes  a  recommendation  of 

c redi t ,  normal ly  to  the  program  director  or 
^  -    dean ,  who  may  approve ,    reject ,  and /or  further 

review  the  portfolio, 

8,  After  the  credit  recommendation  receives  all  the 
appropriate  approval s ,   the  in  format ion  is  forwarded 
to  the  registrar  for  transcription. 

Numerous  variations  exist  since  the  process  is  designed  to 
operate  within  the  framework  of  varied  institutional  settings. 
Appeal  processes  may  be  incorporated  and  evaluation  teams  may 
serve  in  lieu  of,   or  in  addition  to,  individual  expert  judges. 
In  the  following  five  sections,  the  major  elements  of  this 
process  will  be  discussed  in  more  detail, 

St  undent  Orientation  :  Facilitating  Reentry  and  Portfolio 
Assessment 

Many  of  the  adults  who  seek  assessment  of  prior  learning  are 
returning  to  formal  education  after  a  gap  of  five,   ten,   twenty , 
or  more  years;   a  number  are  entering  college  for  the  first 
time ,     They  will  initial ly  seek  information  about  the 
institution ,  its  degree  programs ,   and  the  policies  and  procedures 
for  assessment  of  prior  learning. 

They  should  be  provided  with  clearly  written  and  complete 
xnf  orTaat ion ,     A  number  may  seek  assi  stance  in  career  and 
educational  plann ing ,     Despite  their  obvious  competence  in 
noncolleglate  activities ,  many  will  feel  considerable 
uncertainty  regarding  the  assessment  of  prior  learning 
outcomes ,     Individual  interviews  and  group  orientation  sessions 
can  providG  opportunities  for  discussion  and  explanations  to 
clarify  the  ptocess  and  to  indicate  the  supportive  services 
available. 

Several  possible  institutional  arrangements  designed  to  aid 
the  student  in  the  assessment  proces  s  have  been  de  scribed  by 
Knapp   (1977),     These  include: 

a.  Counseling,     A  counselor  works  with  th^a  student  through 

each  stage  of  the  assessment  process  but  is  not 
responsible  for  recommending  credit .  The 
counselor  often  performs  administrative  functions 
for  the  program.     He  or  she  should  be  skill ed  in 
working  with  adults  and  knowledgeable  about  the 
institution's  programs  and  pol icies , 

b.  Mentoring,         person  representing  the  student's  academic 

area  of  interest  provides  guidance  in  planning 

and  developing  a  portfolio  which  relates  the 

student's  past  learning  to  his  or  her  other  educational 

10 
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a*     A  nodule  witti  a  thin»  soft  poly* 
urethane  coating  and  lap-soldered 
IC. leads.    Note  the  IC  removed  ' 
from  the  upper  right-hand  corner; 


c, 


d, 


An  attenpt  was  made  to  use  destru 
ctlve  component  resnoyal  and  then 
to  cold  peel  the  regaining  lap- 
soldered  lead  ends.    It  ts  obvloub 
that  the  destructive  portion  of 
the  plan  was  highly~successfuK 


Mbdule  worked  on  by  a  different 
technician..  Mote  the  IC  removed 
at  third  position  from  left  in 
bottom  row, 


After, destructive  component  removpl 
an  attempt  was  made  to  heat  and 
push  (shovel)  the  cut  leads  off 
of  th^pads.   Overheat  and  over- 
pressure caused  the  missing  pads. 
Note  that  po  attempt  was  made  to 
remove  the  coating  from  th6  leads]. 
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INSTRUCTOR  ACTIVITY 
a.     Display  Slide  YXP  L6-S30, 


b.     Display  Slide  YXP  LS-SM 


STUDENT  ACTIVITY  3? 


c.     Display  Slide  YXP  L6-S 


d.     Display  Slide  YXP  L6-S:(3. 
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o 


o 


Time  1 ine ,  chronological 
re  cord ,  or  chronology 

Autobiographical  statement 


o 


o 


Statement  of  goals 

Learning  descriptions  for  each  subject 
area 


Narrative 

Competency  statements 
Credit  request 
Documentation 


The  initial  time  line  or  chronoloaical  record  will  include  only 
brief  notations  and  dates  and  will  serve  primarily  to  provide 
a  rapid  overview  and  to  assist  the  student  in  identifying  prior 
learning,  experiences*     Experiences  to  be  listed  may  include  work 
experience ,   education ,   non credit  courses  and  seminars ,  volunteer 
act  ivi  *:ies  ,   travel ,  homemaking  activities,   1  i  censes  ,   awards  , 
professional  organizations ,   recreational  activities  and  hobbies , 
inde-p^ndent  reading ,  publications ,   reports,  and  military 
experience* 

An  autobiography,   where  required,  will  provide  additional 
in  format  ion  abou^.  the  student  *s  activities,  but  it  need  not 
provide  extehsive  detail  about  the  learning  experiences  it  a 
later  thematic  narrative  is  to  be  included*     While  some 
institutions  have  deleced  this. requirement ,  others  request  it , 
finding  that  it  gives  a  helpful  view  of  the  student's  background 
and  interests  *     Still  others  place  particular  emphasis  on 
the  autobiography ,   reporting  that  the  reflection  and 
self -assessment  involved  in  its  preparation  provide  valuable 
educat iona 1  experiences  * 

In  a  statement  of  goals,  the  student  usually  is  asked  to 
express  his  or  her  educational ,   lif e ,   and  career  goals  r  and  to 
relate  the  credit  request  to  the  achievement  of  these  goals* 
Both  the  autobiography  and  the  goals  statement   (which  may  be 
combined)   provide  an  opportunity  for  the  student  to  demonstrate 
the  significance  of  prior  learning  lout comes  with  a  set  of 
overall  ob j  ectives .     These  may  include  degree  requirements  and 
ins t i tut  ional  obj  ectives  as  well  as  individual ized  goals  * 


The  heart  of  the  portfolio  usually  consists  of  the  learning 
descriptions  arranged  by  academic  content  area*     In  these 
sections ,   the  student  is  expected  to  state  his  or  her  learning 
outcomes  in  terms  appropriate  to  the  institution,   and  to 
demonstrate  their  achievement  through  narrative  description 
and/or  documentation*     The  narrative  will  include  a  rather 
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An  F-ll  Memory  Matrix  composed 
of  two  closely  space  PC  boards 
which^ere  interconnected  with 
straight  buss  wires. 


The  Interconnecting  wires  were 
removed  by  the  heat  and  pull 
method . 


IC  removed  at  lower*  left-hartd 
corner. 


Closeup  of  IC  area.  The  coating 
was  removed,  destructive  IC  re- 
moved, lead  ends  clipped  and 
cleaned  with  bristle  brush.  Tite 
original  lead  ends  were  left  in 
place^with  the  intention  Ibf^ 
double  lap  soldering  the  new  IC 
in  place.  A  much  better  attempt 
than  those  performed  without ^the 
repair  kit  but  still  not  adequate. 
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e.     Display  SI  ids  YXP  L6 


534. 


f.     Display  Slide  YXP  L6- 


Display  Slide  YXP  L6- 


Display  Slide  YXP  L6- 
STRESS:    Still  not 
adequate. 


STUDEf^T  ACTIVITY 


535. 


J3B. 


>37. 
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Letters  which  may  help  to  :Subs tant iate  many  types  of  learning 
outcomes \are  the  most  common  form  of  documentation  used.  These 
may  provide  either  verification  of  the  activity  or  verification 
plus  an  evaluation  of  the   individual's  performance.     The  latter 
is  the  most  useful.     These  differ  from  typical  letters  of 
recommendation  or  commendation .     Guide  lines  on  their  solicitation 
and  preparation  may  help  to  clarify  their  function    (Knapp*  1977). 

Overall  organization  of  the  portfolio  is  significant?   a  general 
format  is  provided  by  most  institutions*     Students  are  asked 
to  number  all  pages ,   to  provide  a  table  of  contents,   ahd  to 
carefully  relate  documentation  to  appropriate  sections  of 
the  portfolio*     Documentation  may  be  included  within  each 
learning  description  portion  or  may  be  gathered  in  an  appendix- 
Davis  and  Knapp  (1978)   have  indicated  that  students  spend/  on 
the  average,   fifty-seven  hours  preparing  a  portfolio.     It  is 
a  challenging  process  and  it  can  be  a  significant  learning 
experience. 

Measurement  and  Evaluation  of  Learning  Outcomes 

Although  considered  as  separate   steps  in  the  overall  assessment 
process /   the  measurement  and  evaluation  stages  may  be  nearly 
indi  s tingui  shable  *     In  instances  in  whi  ch  they  are  separable , 
the  student  may  be  as  teed  to  include  evidence  of  the  outcomes 
of  measurement  of  his  or  her  competencies  in  the  form  of  a 
letter^   completed  form,  'official  certification*  or  score  report 
(Forrest/  1977,  p*   73)-     More  frequently*  both  the  measurement 
and  evaluation  stages  are  completed  after  submission  of  the 
portfolio  and  with  an  e valuator  or  assessor  selected  by  the 
institution • 

The  selection  of  evaluators  has  been  discussed  by  Whitaker 
(1976) ,   who  defined  desirable  qualifications  for  evaluators  as 
subj  ect  matter  expertise ,  psychometric  expertise*  familiarity 
with  the  data  in  a  particular  case^  objectivity*  and  motivation* 
He  also  provided  tables  matching  assessor  qualifications  with 
assessment  functions  and  potential  assessors  with  assessor 
characteristics .     Institutional  choices  for  evaluators  may 
incliide  the  following  options,   a^  listed  by  Knapp   (19  77)  ; 

o     Individual   faculty  members  in  a  relevant  area. 

This  is  perhaps  the  most   frequently  used  arrangement* 
but  it  can  be  the  least  reliable  when  only  one 
expert  is  used,     A  student  often  will  be  evaluated 
by  one  faculty  member  for  each  academic  area  or 
for  each  course  equivalent • 

o     Departmental   faculty  committee .     This  situation  can 

provide  more  reliable  or  accurate  evaluations  when  more 
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A  multilayer  board  obvious  damajje 
from  overheat  caused  by  poor 
desoldering  techniques. 


Another  multilayer  board  with 
damage  caused  by  poor  desolderi[ig 
techniques. 


Vacuum  desoldering 


The  most  versatile  and  reliable 
i,s  the  continuous  vacuum  method 
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INSTRUCTOR  ACTIVITY 
i.     Display  Slide  YXP  L6 


J.     Display  Slide  YXP  16 


Explain  that  much' 
desoldering  which  is 
very  difficult  to 
perform  reliably  witl 
other  methods  Is  a 
routine  matter  using 
continuous  vacuum 
extraction  tools. 


STUDENT  ACTIVITY 
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Those  performing  the  measurement  are  urgeS  to  cons  id  ex*  the  use 
of  more  than  one  technique  and  also  are  reminded  that  one 
technique  may  be  used  to  measure  several  learning  outcomes. 
As  Knapp   (19  77)   pointed  ou t ,   the  measurement  techn ique  selected 
should:     "(1)    ...fit  the  nature  of  the  learning*  bearing  in 
mind  its  individuality,    (2)    . . ♦be  appropriate  to  the  background 
and  characteristics  of  the   learner*  and   (3)    . , fref lect  student 
input  and  participation  in  that  stja dents  should  be  allowed  to 
suggest  methods  by  which  they  would  like  their  learning 
outcomes  measured "   (p *   45 ) 

In  a  survey  by  Davis  and  Knapp   (1978),   106  responding 
institutions  reported  that  "programs  have  an  average  of  five 
procedures  available  with  one  or  all  being  used  by  the  assessor* 
depending  on  the  student  and  the  nature  of  the  learning" 
(p»   30),     The.^methods  used  most  frequently  included  product 
assessment,   portfolios,   interviews  *  performance  tests  and 
objective  tasts*     A  frequently  used  combination  for  processes 
which  require  the  student  to  meet  with  one  or  more  e valuators 
is  that  of  the  portfolio  plus  interviews .     During  the  interview 
(either  structured  or  unstructured),   the  evaluator  is  able  to 
question  the  student  in  areas  of  claimed  competence,   to  verify 
state ment s  made  in  the  portfolio  and,   if  necessary*   to  request 
additional   information  or  evidence.     This  discussion  also 
provides  the  studfent  wi€h  the  opportunity  to  substantiate  and 
augment  the  portfolio  presentation ;   it  can  lead  to  a  stimulating 
interchange  with  an  expert  in  the  field  * 

With  any  measurement  technique ,   assessors  should  attempt  to  avoid 
bias  or  any  of  the  following  common  types  of  error,  as  listed 
by  Willingham   (1977)  :     the  tendency  to  rate  too  liberally  or 
too  harshly ;   the  tendency  to  avoid  the  extremes  of  the  scale 
and  rate  at  the  average ;   allowing  an  outstanding  or  inferior  trait 
or  aspect  of  performance  to  influence  the  rating  of  other 
factors   (halo  effect);    judging  the  ratee  according  to  a  personal 
stereotype  or  strongly  held  attitude;   the  tendency  to  prejudge'' 
the  ratee  by  an  initial   impression  rather  than  on  the  basis  of 
observed  performance;   the  tendency  to  rate  a  studient  more 
favorably  if  the  student  is  similar  to  the  rater  in  background* 
attitude*   or  ethnic  group ;   the  tendency  to  rate  a  student 
lower  than  average  if  the  previous  ratee  was  outstanding  or  to 
rate  a  student  highe r  than  average  if  the  previous  ratee  was  poor 
(contrast  effect)    (p.   23-24)  , 

Transcription  or  Record ing  of  Credit  Awarded 

As  in  other  steps  in  the  assessment  process ,   the  transcription 
or  recording  of  c  red  it s  or  competencies  may  take  var  iou  s  forms . 
However*   it  should  be  consistent  with  the  institutional 
philosophy  *     Procedures  moy  vary  in  terms  c  l  timing  and   format . 
When  an  assessment  is  completed,   the  student  is  notified  of 
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Typical  example  is  the  multipin 
sub-module  which  must  have  a]J_ 
pins  completely  desoldered  for 
removal  *  ' 


c,  "  Overheating  damage  is  typical 

of  that  caused  by  other  desolderi 
methods,  such  as  the  block  style 
desoldering  tip  for  multipin  unit 


s. 


A  thin  PC  board,  (approximately 
0.008  inch),  is  very  susceptible 
to  heat  damage.   To  make  matters 
worse,  boards  of  this  type  are 
oft6n  mounted  on  an  insulated 
metallic  substrate,  which  has  a 
great  heat  sinking  effect,  makinc 
it  n3cessafy  to  use  high  heat  for 
desoldering.   This  condition  makqs 
the  non-continuous^vacuum  tools 
highly  undesireable  as  they  ofter 
require  several  reheating  operations 
to  completely  remove  solder  from 
a  connection. 


INSTRUCTOR  ACTIVITY 
b-     Display  Slide  YXP  L6-S^0 


c.     Display  Slide  YXP  L6-SH 


STUDENT  ACTIVITY 


Display  Slide  YXP  L6-S/12 
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A  super  flat  pack  received  frou 
the  aiarijufdcturer  with  excessive 
solder*  causing  shorts* 


f . 


Internal  view  of  the  same  flat 
pack  shows  that  excessive  soldejr 
is  also  causing  shorts  on  the 
inside  of  the  unit*   The  solder 
extractor  is  ideally  suited  for 
removing  a  large  quantity  of 
solder  such  as  this  due'to  Its 
continuous  vacuum  capabilities. 


Pressure  desoldering 


a.     Another  highly  valuable  desoldepng 
capability  of  the  extractor  unl 
is  the  continuous  pressure  (hot 
air  jfet)  mode* 


INSTRUCTOR  ACTIVITY 


e.     Display  Slide  YXP  16 


f.     Display  STide  YXP  16 
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wi  th  that  for  the  acceptance  of   trajisf er  credit  is' 
desirable,  there  may  be  instances  in  which  credit 
cannot  be  awarded  because  it  is  no  longer  p^^^sible^to 
demonstrate  the  competence. 

o     Appeal  processes ,     A  process   for  appeals  should  .be 

established  prior  to  initiation  of  an  assessment  program 
^'^         since  cases  may  arise  in  which  there  are  disagreements; 
due  process  procedure^^  con sistent  with  institutional 
policies  should  be  available.  ' 

Some  of  the  issues  ft»i  which  'policies  are  necessary  also  are 
discussed  by  Meinert  and  Penney  (1975)- 

EVALUATORS   AND   FACULTY  DEVELOPMENT 


Xn  all  processes  for  the  assessment  of  prior  learningf  the 
evaluator  or  assessor  plays  a  critical  role-  Individual 
e valuators  with  appropriate  subject;  area  expertise  are  most 
often  selected  and  provi-le  for  relatively  efficient  processes, 
despite  the  disadvantage  of  possible  biases  and  deduced 
validity  due  to  the  u^e  of  a  single  judge.     These  di sad/vantages 
may  ^  be  partially  offset  by  the  add  it  ion  of  an  in  ter<?isciplinary 
and  experienced  review  group ,   although  this  will  entail 
further  costs  in  money  and  time . 

Recogniz  ing  that  fjew  f  acul  ty  member  s  are  trained  and 
experienced  in  both  content  areas  and  the  application  of 
evaluative  ^techniques  to  the  assessment  of  experienti.nl 
learning ,   a  number  of  institut  ions  and  organizations  haV& 
provided  for  the  development;  of  new  skills  through  faculty 
development  opportunities .     These  have  included  locally  * 
directed  efforts  aod  on -campus   programs  as  well  as  nationally 
planned  and  conducted  programs.     A  program  initiated  by  CAEL 
in  1975,   with  partial  support  from  the  Lilly  Endowment, 
provided  for  the  "training  of  trainers*'  with  twelve  two-person 
te^ajn^  being  trained  for  one  year  and  agreeing  to  conduct; 
workshops  for  others  during:  a  second  year.     A  *'ripple  effect" 
from  ehis  program  enabled  CAEL  to  provide  a  greater  array  of  - 
regional  and  local  workshops.     In  more  recent  projects,  faculty 
development  workshops  and  training  materials  have  been  provided 
in  connection  with  the^  CAEL  Institutional  Development 
Program   (with  support  from  the  Kellogg  Foundation)   and  a 
Fund  for  the  Improvement  of  Pos t secondary  Education  (FIPSE) 
funded  project  of  CAEL  has  emphasized  sel f *di rec ted  faculty 
development  in  areas  related  tp  ^experiential  learning  and 
its  assessment ,  ^ 
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The  opportunities  provided  through  such, programs  have  been 
substantial  and  hay^^belped  to  offset  fears  th^t  faculty  positions 
will  be  threatened         growth  in  experiential  Teaming  programs  * 
Benefits  also  may  extend  to  traditional  instructional  areas  * 
New  or  extended  skills  in  the  ^ecif ication  of  desired  .learning 
outcomes  and  ii\  the  use  of  individualized  assessment  techni^gues 
may  be  readily  transferred  and  1 ead  to  overall  improvement s  in 
teaching ♦  '  *  , 


SPECIAL  INTEREST  AREAS 


While* many  of  the  publications  in  this  field  consider  general 
procediire^ ,  prog  rams ,   and  populations  /   a  number  address  specific 
groups  or  areas  ""of  concern*     Some  have  paid  particular  attention 
to  thre  assess  me  nt  of  women  *  s  experient  ial  learning  *  These 
have  recognized  that  many  of  the  competencies  acquired  by 
women  through  homemaking  and  volunteer  activities  may  be '^creditable 
but  that  their  equivalence  to  college-level  learning  outcomes  ^ 
may  be  less  obvi ous  than  /   for  example ,   that  of  a  .work-related 
training  program*  -  A  handbook  prepared  for  women  who  are*  entering 
or  returning  to  college  provides  information  on  assessment 
processes  and  guides  for  the  evaluation  of  learnirg  acquired 
through  homemaking  and  volunteer  activities   (Ekstrom  et  al. , 
1977)  ♦     Another  study  presented  preliminary  guidelines  for 
the  assessment  of  women  *  s  experiential  learning  dn  the  area  of 
women ' s  s tudies  and  included  sample  portfolio  materials 
describing  the  actual  learning  experiences  of  five  wcnien 
(Sackmary  and  Hedrick/  1977)* 

^e  literature  also  includes  several  articles  which  discussed 
credit  ^or  prior  exp^rientail  learning  in  specific  curricular 
areas .     Student  guides  for  document i ng  experiential  learning  have  ^ 
been  prepared  by  Coastline  Community  College  in  office  occupation 
areas  including  administrative  secretary ,  accounting ,   o f f ice 
£3r,actice  f  management  and  market  in  gf   sales  and  mar  ke  ting 
management /  pers onnel  associate  f   and  travel ' agency  operation 
(Coastline  Community  College*   1979  a,   b,   c,   d,  e,   f,  g).  The 
practices  of  health  administration  programs  granting  credit 
for  prior  lAarning  have  been  discussed  by  Kleppick   (197  9) * 
An^associate    degree  program  for  human  service  workers,  with 
consideration  of  the  student ' s  prior  experiential  learning ,  was 
described  by  Duncan  et  al.    (1^78) *     Other  researchers  have 
considered  credit  based  on  non collegiate  experience  in 
vocational  teacher  education   (Gutcher  and  Mast,  1977)*  The 
assessment  of  aeronautical  educational  expieriences  has  been 
discussed  by  th«  Aviation  Education  Review  Organization  (1973)* 
Assessment  in  eight  occupational  fields   (accounting , 
agribusiness f  data  process ing ,  day  care ,  electronic  technology , 
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(1) 


Hot  air  at  approximately 
1000  Degrees  F  is  availble 
when  using  the  extractor 
in  this  mode* 


(2) 


The  hot  air  jet  mode  can 
be  used  to  blow  solder  out 
of  dead  ^nd  holes  when 
vacuum  will  not  do  the  job 
This  mode  also  gives  a 
unijiue  new  desoldering 
capability,  particularly 
useful  in  micro-electronicb 


A  thin  film  PCB  with  lap-soldering" 
components.   Ko^te  high  density  pack- 
aging which  makes  many  les^ds  relativbly 
inaccessible  for  desoldering*,  Tha 
hot  air  jet  allows  you  to  melt  solder 
and  remove  lap-sdldering  leads  from 
a  distance  If  they  are  inaccessible* 
It  also  allows  the  lead  to  be  desoldpred 
without  torching  the  hot  tip  to  the 
joint  when  the  pad  or  board  laminate 
are.  extrememly  sensitive  to  Kfeat  and 
pressure.   ^  -  *       *  , 
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determination  of  resources  and  costs,   financing,  prices,  and 
budgeting.     Their  report  also  included  technical  notes  on 
total ,   average ,  and  marginal  cost  .   fixed  and  variable  costs, 
and  capital  costs .     Throughout  their  study*  applications  of 
the  processes  for  the  assessment  of  experiential  learning 
were  described. 

More  recently  research  on  assessment  costs  has  been  reported  by 
Woods   (1978),  who  surveyed  a  number  of  institutions  to 
determine  the  average  faculty  and  staff  time  involvement*  plus 
other  costs   incurred .     He  found  that  an  average  ol:  11.32  hours 
per^  applicant  was  expended  in  institutions  not  requiring  a 
portfolio  preparatJ^on  seminar  and  30.  7  hours  per  applicant  in 
in  sti tutions  u  sing  such  a  seminar.     Advisi  ng  aind  counseling 
ac count  for  3*73  hours  and  5*50  hours ,  respectively* 
Woods  provided  a  sample  worksheet  for  cost  calculations  which 
included  other  direct  and  indirect  costs  as  well   as  personnel* 
He  pointed  out  that  fees  or  tuition  received  for  a  seminar*  if 
held/   also  must  be  taken  into  account*     Considering  personnel 
time  alone,   the  seminar  might  be  serious ly  questioned  j  however  / 
other  positive  asper:ts  also  should  be  considered* 

A  more  comprehensive  approach ,  including  ccst  analysiSf  was 
taken  by  Palola  and  coworkers    (1977  a,  b)   at  Empire  State 
College.     Their  work  on  Program  Effectiveness  and  Kelated  Costs 
(PERC)   focused  on  an  evaluation  of  educational  effectiveness  and 
analyzed  cost  data  with  respect  to  effectiveness. 

The  economic  impact  of  credit  by  examination  was  explored 
by  three  educational  economists  in  a  publication  edited  by  - 
Valley  (1978)*     Kendis /  Klees /   and  Wagner  reviewed  costs 
and  benefits*   identified  major  issues f  and  suggested  further 
research  studies  * 

Institutions  engaged  in  the  sS:art-up  of  programs  for  crediting 
prior  learning  may  find  the  preceding  publications  useful  for 
the  analysis  of  program  costs*     Program  planners  may  also 
wi sh  to  consult  HacTaggart ' s  syl labus  on  cost  effectiveness 
(1979),   a  manual  for  self -directed  learning  for  professionals 
who  are  establishing  models  or  cost  analyzing  their  own 
programs*     However*   it  may  be  necessary  to  establish  initial 
student  fees  based  on  an  estimation  of  costs  for  a  given 
as  sessment  process  *     According  to  respondent  in  the  Davis 
and  Knapp  survey   ( 1978 )  ,  the  most  common  fee  arx angement s 
are  as  follows : 

o     Flat  assessment  fee*     The  average  fee  was  $121. 

This  approach  was  used  mostly  by  public  ar*d  private 
four  year  colleges . 
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4.     Removal  of  welded  leads 


a.  ^  Cutting  the  lead 
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Display  Slide  YXP  L64S46, 
Explain  that  it  is 
often  necessay  in  micro- 
electronics to  repai 
modules  with  welded 
exponent  connection* 
even  though  we  do  no  . 
have  welding  or  de- 
welding  capabilities 
Using  the  tools  and 
techniques  taught  in 
this  course »  you  wil 
be  able  to  remove  yielded 
exponents  and  insta^  1 
replacement  ccsnponenjs 
by  soldering. 


a. 


The  first  step  in  thd 
removal  of  welded 
components  is  to  cut 
the  component  lead. 
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QL^ALITY  ASSURANCE  AND  PROGRAM  EVALUATION 


CONCEElNS   AND  FEARS 


The  practice  of  awarding  credit  on  the  basis  of  assessment  oE 
prior  learning  has  been  widely,  but  certainly  not  universally, 
accepted .     Those  who  object  often  express  fears  that 
institutions  wil 1  "give  away"  credit ,  that  degrees  wil 1  he 
"watered  down , "  or  that ,   in  a  struggle  for  survival ,   col leges  and 
universities  will  advertise  programs  of  questionable  quality 
solely  as  a  marketing  and  recruiting  tool .     These  fears  are 
probably  healthy  ones.    *They  point  to  the  need  for  quality  control 
and  the  maintenance  of  sound  academic  standards*     sawhill  has 
stated  that  "the  first  step  in  assuring  quality  in  the  field 
of  lifelong  learning  is  for  each  institution  to  police  what 
it  offers  to  adults  according  to  the  same  standards  it  applies 
to  more  traditional  programs  and  to  monitor  its  promotion  of 
-ajlul.t_  programs  by  the  criterion  of  '  truth  in  packaging ' 
(1978/79,  p*   7).     Sawhill. also  indicated  that  "when  adults  can 
demonstrate  that  certain  of  their  experiences  are  comparable 
to  existing  courses  at  an  institution ,  the  practice  of 
awarding  credit  is  appropriate  and  respectable  *     When  credits 
are  simply  dangled  in  a  bid  for  student  dollars,  without  a 
firm  academic  basis,  the  practice  Is  disreputable"    (p.  7). 
with  appropriate  quality  controls,   credit  for  prior  learning 
can  be  a  strong  and  rigorous  element  of  an  academic  degree 
^rcT^am-,  providing  we  11 --de served  recognition  for  learning 
which  takes  place  outside'  <if  the  college  environment  • 

Critics  also  express  the  concer^n  that   faculty  members  will  be 
displaced  if  students  receive  credit  through  evaluation  instead 
of  through  classroom  participation .     In  response ,   it  should  be 
pointed  out  that  faculty  members  typically  participate  in  the 
assessment  process  and,   thus,   continue  to  play  a  significant. 


24 


OUTLINE  OF  INSTRUCTION 


i\l  '  The  welded  -lead  is  cut 
between  the  weld  joint 
and  the  component  (normallj 
using  cutting  pliers.)  beinj 
very  careful  not, to  damage 
the  pad  or  welded  piece  of 
lead  which  renains  on  the 
PCB. 


(2)'  The  lead  must  be  cut  at  the 
edge  of  the  pad  area- 


fa,    l)ressing  lead 


(1)   Uhen  the  welded  component 

has  been  cut  free  and  removled^ 
the  r^aining  welded  lead 
ends  must  be  properly  dresded 
and  prepared  so  that  a  repl 
ment  component  may  be  soldered 
(rather-than  welded)  in  place- 
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In  seeking  to  ass  ure  quality ,  program  planne  rs  and  practitioners 
are  advised  to  de sign  and  implement  the  procedu res  and  gu ide lines 
suggested  by  Willingham   (1977),     The  principles  presented/ 
drawn   from  earlier  CAEL  publications /  provide  a  use  ful  set  of 
guidel  ines  for  as  ses  sment  and  a  dm  in  i  strati  on  of  such  activities^. 
Willingham  stressed  the  need  for  institutions  to  clearly 
articulate  the  program  rationale ,  to  define  institutional 
policies  regarding  assessment/   and  to  clearly  state  degree  and 
program  requirements*     In  a  section  on  quality  assurance/  he 
recommended  that  professional  standards  be  fostered/  that 
there  be  systematic  review  of  the  assessment  procedures  and 

results  of  assessment/   that  there  be  clear  administrative 
re spon Sibil ity  for  monitoring  qua lity ,   and  that  period ic 
checks  be  made  to  insure  adherence  to  ins  titutional  guide  lines . 

A  number  of  the  s ignif ican t  elements  in  qual ity  as surance  were 
discussed  in  other  sections  of  this  paper.     These  include  the 
selection  of  well -qual i fie d  assessors ,   facul ty  development  and 
training  in  assessment  techniques ,   the  provision  of  faculty  and 
student  guides /  the  definition  of.  standards  and  criteria ^ 
the  conduct  of  studies  on  outcomes ,   and  the  reliability  and 
validity"^  of  assessment  procedures  .     Additionally/   it  is 
most  important  that  the  institution  foster  a  sense  of  quality 
in  all  aspects  of  its  activities/   that  expected  learning 
outcomes  and  degree  requirements  be  clear ly  defined /  and  that 
students  themselves  be  encouraged  to  seek  and  uphold  quality 
in  their  own  educational  programs* 


STANDARDS   AND  CRITERIA 


Val id  and  reliable  processes  for  the  asses  sment  of  prior 
learning  require  the  establishment  of  appropriate  criteria  or 
standards  defining  the  types  and  levels  of  competence  or 
learning  which  may  be  recognized  with  col  lege  cred  it *  While 
this  may  seem  to  be  obvious /  and  is  seldom  disputed / 
it  also  is  relatively  seldom  that  criterion  standards  or 
behavioral  objectives  are  explicity  presented.     The  terms 
criterion  standard"  and  "performance  standard"  have  been 
defined  to  refer  to  both  the  "criteria   for  deciding  what 
type  of  learning  wiJl  be  eligible  for  college  credit  and  the 
level  or  degree  of  evidence  of  student  learning  that  will  be 
considered  adequate   for  the  award  of  a  specific  amount  of 
credit'*    (Fremer/   1976,   p.    17).     The  properties  of  good 
standards  and  the  setting  of  performance  standards  have  been 
discussed  both  by  Fremer  (1976)   and  Reilly   (1977);   they  also 
both  refer  the  reader  to  further  technical  resources. 

Standards  may  be  expressed  generally  in  the  form  of  stated 
requirements  and  expectations  or  may  be  indicated  more 
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(2).  Tfie  welded  lead  t>p  is  nex'. 
-smoothed  down  flat  so  that 

 it~may.-ser-ve-as-a- pad  -area 

for  lap  soldering  the  replace- 
ment component  ot  the  PCB 


(3) 


(4) 
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Since  most  welded  leads  an 
gold-plated  non^solderable 
metal »  care  must  be  tdken 
not  to  damage  or  renove  the 
solderable  gold  plating  fr4ii 
the  lead* 


If  the  lead  Is  unplated^ 
there  are  two  methods  of 
preparation  which  will 
allow  soldering  of  a  re- 
placement  component. 


(a)   The  unplated  lead  may 
be  electroplated  with 
gold  so  that  it  becomels 
solderable. 
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ACCREDITATION 


The  assessment  of  nont r aditional  education  -  with  concern^  for 
both  quality  assurance  and  accreditation  -  was  studied 
extensively  in  a  national  project  of  the  Council  on  Post secondary 
Accreditation   (COPA) *     As  reported  by  Andrews    (1979)/  general 
st^rengths  of  non traditional  education  incltt<ed  the  support 
of  concepts  by  educational  administrators ,  ^  tn^^quality  of 
programs  offered,   ard  expanded  educational   services   for  the 
older ,  often  employed  student  *     Problems  included  institutional 
movement  into  new  programs  without  complete  development ,  the 
"entrepreneur  with  charlatan  motives"   (p-   343),  and   the  use  of 
traditional  degrees  without  adequate  attention  given  to  their 
normal  content*     It  was  noted  that  most  institutions  involved  in 
no ntr aditional  education  are  accredited  and  that  th^  regional 
accrediting  associations  have   not  had  procedural  difficulties  in 
accomplishing  their  accreditation  *     It  was  recommended  that 
the   normal  process-oriented  model  of  evaluation  be  modified, 
changing  to  a  process  performance  model  which  would  accommodate 
both  t raditi  onal  and  non traditional  programs  *     A  number  of 
recommendations ,  relating  to  both  quality  assurance  and 
accreditation,  were  directed  toward  pos tsecondary  education  in 
general ,  non traditional  education ,  accrediting  as sociation s  , 
and  the  Council  on  Pos tsecondary  Education  *     For  non traditional 
education ,   it  was  recommended  that  educators  work  to  *'  integrate 
the  nontr aditioanl  movement  into  the  mainstream  of  conventional 
institutions  and  programs*'  ;   that  non  traditionalists  exercise 
caution  in  establishing  external  relationships ,  maintaining 
unquestionable  institutions  1  integrity;  and  that  adequate 
processes  and  support  components  be  developed  and  implemented 
(p*  353-354)*     While  generally  written  for  non traditional 
programs ,   the  recommendations  were  clearly  appropriate  for  programs 
for  the  assessment  of  prior  learning. 

Thrash   (1978)   also  emphasized  that  there  should  not  be  a 
dichotomy  between  traditional  and  non traditional  programs  and 
separate   accreditation  processes  for  each*     Rather,  it 
(the  accrediting  commission)  must  develop  a  series  of  evaluative 
procedures  that  can  be  applied  to  all   institutions  to  assess 
effectively  the  educational  quality  of  thj^se  institutions  , 
whatever  the  learning  options  offered"    (p*   463)*     Thrash  also 
has  discussed  the  responsiveness  of  the  regional  accrediting 
assoclatiorrs  to  -the  asse_S5jment  needs  of  nontr  aditional  programs , 
describing  the  accreditation  process    (Thrash,  1979  a)   and  the  - 
development  of  a  sequential  evaluation  process  for  institutions 
with  a  number  of  off-campus  programs   (Thrash,   1979  b) . 
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(b)   The  welded  lead  may  be 
removed  completely  by 
abrasive -methods  and 
the  replacement  component 
soldered  tp^  the  board 
^circuitry.    This  methoc 
is  the  leas.t  desireablt 
for  two  reasons': 


1. 
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While  completely 
removing  the  lead 
there  is  a  very  h 
risk  of  damaging 
the  board  cirqui 


igh 


try 


The  solder  joint 
on  the  board  circUitry 
must  be  allowed  tg 
have  a  gap  on  It 
or  the  area  must 
be  plated  since 
the  spot  where  the 
weld  connection 
was  formed  will  be 
non-solderable. 
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1,500  graduates.     Similar  findings  regarding  student 
characteristics ,   goals  /  and  program  outcomes  we  re  reported.  This 
s tady  also  no  ted  that  the  «ve  rage  s tuden t  was  thirty-six 
years  old*   that  most  were"  employed,   three-quarters  were 
married,   a  quarter  were  black  and  almost  half    were  women.     They  came 
from  a  wide  variety  of  backgrounds  and  many  had  attended  more 
than  three  other  colleges   (although  some  had  no  previous  college 
expe  rience) .     Over  th  ree-quarter s  of  the  g  raduates  recei  ved 
credit  for  prior  learning/  earning  an  average  of  th i rty- seven 
semester  hours.     Credit  for  prior  learning  was  awarded  in  all 
maj  or  academi  c  are  as /   wi  th  the  1 arges t  number  of  awards  in 
business  and  management ,   education /   he  a 1th  profess  ions /  and 
social' sciences.     Approximately  12  percent  received  credit  by 
proficiency  examination  and  22  percent  for  military  service. 
Both  graduates  and   thei r  employers  were  satisfied  with  their 
degrees;  graduates  indicated  substantial  achievement  of  their 
career,  educational ,  and  personal  goals.     Nearly  half  of  the 
graduates  applied  to  graduate  schools.     Of  these ,   over  90  percent 
had  been  admitted  at  the  time  of  the  study. 

Additional  s t'ldies  on  this  program  we  re  conducted  during  1978-79 
as  part  of  a  project  on  the  evaluatioa  of  nontraditional 
programs .     In  these  studies ,   information  was   gat he  red  on 
f  acul  ty^  at  ti  tudes  ,   pe  r  son?  who  inqui  red  but  did  not  en  roll, 
students  who  did  not  complete  the  degree ,   as  well  as  on  enrolled 
stu^lents  and  graduates.     During  1979-80,   similar  studies  were 
conducted  at  seven   additional  institutions.     The  research 
efforts  included  the  testing  of  a  s  ample  of  graduate  s  /  using 
the  American  College  Testing   (ACT)   Program  and  The   Co lie  g^ 
Outcome  Measures  Pro j ect   ( COMP)    examina ti ons  /   de signed  t o 
"measure  and  evaluate  the  knowledge  and  skills  that  undergraduate 
students  are  expected  to  acquire  as  a  result  of  general  or 
liberal  education  programs  ,and  that  are  important  to  effective 
functioning  in  adult  society"    ( Forrest  and  Steel*   1978,   p.  1). 
A  product  of  this  study  also  has  been  a  useful  annotated 
bibliography  on  the  evaluation  of  nontraditional  programs 
(Gonzalez  and  Murphy,    1979)  .     The  project  codirectors  expect 
to  provide  a  model  whi  ch  will  be  usef u 1  in  future  evaluation 
projects   (Murphy  and  Pringle,   1979) . 

The  characte  ristics  of  students  who  recei  ved  credi  t  for  prior 

learning  also  have   been   reported  by  Spille  and  Hartley  (1975) 

at   the  University  of  Wisconsin-Green  Bay,   ar^d  by  Lutz   (1978),  ' 

who  described  enrollees  in  Connecticut's  extended  degree  program, 

the  Bo^rd  for  state  A cade mic  Awards .     Tha  experiences  of 

graduates  of  nontraditional  programs  have  been  discussed  by 

Los t y  and  Gar din or   (19  78)    at  Stephens  College   and  by  Beshiri 

(1978) ,  who  compared  graduates  of  traditional  and  nontraditional 

programs  at  Florida  In  tern at ion  al  Univers  i  ty .      Palola  and 

Bradley    (1973)    and  Lehman n   (19  74)   reported  on  studies  of  early 
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D.     Use  and  capabilities  of  deso:ldering  tooU. 


h     Solder  extractor   *  '  " 


(1)   Always  use  a  stirring  motioi 
of  the  lead. if  possible,  so 
that  no  sweat  joiots  remain- 
after  desoldering  (this  is 
particularly  important  with 
multil^ad  components) 


a.     Reliable  Extraction  Procedures 


Briefly  review  ex- 
tractor  use* 
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(2) 


(3) 
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Except  for  very  rare  Instanfces 
where  you  have  no  alternatipe, 
.JI£VE8_aTbw__the  extractor 
tip  to  contact  the  board 
laminate  or  conductors. 


The  desoldering  of  lead 
terminations,  ^wljich  are  not 
straight  through,  can  be 
greatly  simplified  by  using 
micro-miniature  tools  and 
techniques. 


(a)   The  normaT  process  is 
to  extract  all  solder 
poss-ible  and  then 
mechanically  shear  the 
remaining  sweat  joint 
with  pliers.    The  . 
shearing  operation 
presents  some  risk  of 
^    workpiece  damage. 
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access  to  higher  education  by  making  arrangements  for 
^propriate  s chedules ,   locations ,   and  se r vices .     She  also  wrote 
"that  "There  is  widespread  agreement  now  that  traditional 
time-serving  measures  of  learning  are  not  adequate   for  the 
learning  society"    (p.    45) »     Cross  concluded  that  a  desirable 
development  would  be  a  central  assessment  agency  or  a  network  of 
assessment  centers  which  would  evaluate  competencies  and  report 
to  insti tu tions  design ated  by  the  candidate .     A  propos al  such 
as  this  one  is  certain  to  raise  objections;  nevertheless,  it 
is  pointed  out  that  institutions  retain  the  responsibility  of 
setting  standards   for  acceptance .      Centralized  as sessment 
services  have,   in  the  past,  met  with  opposition.      Some  may  have 
been  questioned  justifiably.     Given  adequate  quality  assurance 
measures  and  responsiveness  to  both  individual  and  institutional 
needs,   they  do  represent  a  possibility  for  the   f 'jture* 

To  fully  serve  adult  learners ,   additional  needs  exist  for  the 
provision  of  information  on  learning  resources*  Educational 
Information  Centers   (EICs)    and  educational  brokers  help  to 
meet  these  needs^     Expansion  of  these  services  will  be 
necessary  in  .order  to  provide  adequate  information  to  adults  as 
consume  rs  *     Additionally ,  directories  lis  ting  ^  programs   for  the 
assessment  of  prior  learning ,   such  a$  oiie  published  recen  t ly  by 
CAEL   (Beechem,   1979)    can  be  made  ^available  through  public 
libraries  and  employers  as  well  as  colleges  and  universities/ 
Popular  .magazine  and  newspaper  articles  can  help  inform  adults  of 
the  opportunities  available.     In  a  relatively  new  area,  CAEL 
h.as  initiated  efforts  at  combining  educational  and  career-planning 
approaches ,  modi f ying  existing  compute r- based  caree r 
information  systems*     Interactive  computer  systems  also  ^nay  be 
used  to  assist  students  with  portfolio  development  and  to  provide 
access  to  information  on  institutional  assessment  pro^grams  and 
thei  r  requiremen  ts . 

Experiential  learning  also  serves   as   an  important  connection.  * 
between  work  and  education ,   signi  f  ican t  in  the  implementat io^n  of 
policies  for  lifelong  learning*     Cooperation  between  educational 
institutions   and  those  who  provide   learning  resources  in  other 
settings  is  becoming  increasingly  important*     The  recognition 
of  learning,  wherever  it  occurs,   and  the  enhancement  of  the 
quality  of  that  learning  and  of  its  evaluation  can  help  to 
integrate  education  with  work  and  leisure* 

In  Oder  to  attain  the  goals  of  the   learning  society,   state  and 
federal  policies   also  need  continued  modification  to  effectively 
se rve  the  needs  of  the  adult ,   often  part-time ,   student .  Funding 
formulas  and  financial  aid  packages  "should  encourage  the 
flexibility  required  by  nont radi tional  students  and  should 
accommodate  options   for  the  assessment  of  -prior  learning  without 
penalty  to  the  student  or  institution.     Specific  institutional 
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policy  issues  have  been  addressed  previously.     In  a  more 
general  sense*   institutions  may  wish  to  review  their  overall 
phi losophy  with  regard  to  i  ts   impact  on  adult  students . 

Projections  of  declining  undergraduate  enrollments  of  eighteen 
to  twenty* one  year  olds  also  havs  been  emphasized,   and  have 
had  considerable  impact  upon  educational  planning.  The 
final  report  of  the  Carnegie  Council  on  Policy  Studi^es  in 
Hi  g her  Education   ( 198  ' )  ,  Th  ree  Thousand  Futures :     The  Next 
Twenty  Years  in  Higher  Education,  predicted  enrollment  declines 
of  5  to  15  percent  between  1980  and  200  0.     The  report  suggested 
that  although  severe  problems   lie  ahead*   reasonable  solutions 
exist  foi:  most  of  them.     Adult  students  may  not  save  the 
institutions  which  are  most  severely  *,ffected  by  declining 
enrollments  during  this  period;  however/   the  encouragement  of 
adult  enrollment  and  degree   completion  can  help  to  offset  the 
losses  and  provide  part  of  the  solution. 

In  addition  to  providing  a  service  to  those  adults  who  seek 
academic  credentials  and  attracting  such  adults  to  institutions 
whi ch  seek  a  "new  clientele*"  programs  for  the  asse^fsment  of 
prior  learning  can  exert  other  significant  influences  on 
higher  education   (shulman*   1978) •     In  an  analysis  prepared  for 
the  American  Council  on  Education  Task  Force  on  Educational 
Credit  and  Credentials,  Ferguson   (1978)   stated  that  "Recent 
developments  in  post  secondary  education  pbrteiii  significant 
changes  in  the  future.     It  may  well  be  that  pos tsecondary 
ins  titutions  t  as  they  face  up  to  the  needs  and  demands  of  thei  r 
students   and  potential  students ,  will  also  increase  their 
attention  to  the  evaluation  of  student  achievement  of  intended 
outcomes  of  their  educational  programs"   (p*   129).     The,  assessment 
of  prior  learning  is  based  upon  such  evaluation*     The  que  "^t ions 
and  concd'rns  it   raises  are  important  in  determining  the  future 
dire ctions  of  poa tsecondary  education . 
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(b) 


(c) 


(d) 
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The  thermal  parting  tool 
may  be  used  in  place  of 
the  shearing  operation. 
This  will  greatly  reduce 
the  risk  of  causing 
damage* 


After  extracting  all  thi 
solder  possible  adjust 
the  parting  tool  to  solder 
melting  temperature  and 
use  it  to  lift  (NEVER 
PRY)^the  lead  to  a  straijght 
through  position.  , 


When  the  leads  have  beer 
lifted >  the  extractor  may 
be  used  with  the  stirriijg 
action  to  completely 
desolder  the  lead. 


INSTRUCTOR  ACTIVITY 


(c)  '  Stress  ''Never  Pry". 


STUDENT  ACTIVITY  ^ 


J" ' 
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APPENDIX  A:  CURRENT  GAEL  PUBLICATIONS 


The  following  publications  are  available  from  GAEL,  Alaericah^ 
City  Building,   Suite  212 ,  Columbia,   Maryland  21044 


1*     GAEL  Literature  Guide.  Jane  Porter  Stutz  and  Joan  Knapp, 
197S* 


\ 


There  is  a  large  and  diffuse  body  of  literature  somehow 
related  to  experiential  learning,  but  relatively  few, 
mostly  rtjcent  /  items  deal  specifically  with  the  theory  and 
practice  of  assessing  experiential  learning*     This  annotated 
bibliography  contains  a  number  of  Items  that.CAEL  has  found 
particularly  helpful  in  one  connection  or  another  through  its 
work  in  recent  years*     They  cover  a  variety  of  topics, 
including  some  important  literature  with  which  practitioners 
in  this  area  are  not  typically  familiar,  but  most  of  the 
references  deal  specifically  with  the  particular  types  of 
problems  on  which  CAEL  has  placed  special  emphasis  * 

CAEL  Literature  Guide  Supplement,   Jane  Porter  Stutz  and  Joan 
Knapp,  197S* 

An  update  to  item  No.  1   (May  be  pu":chased  separately  or  in 

combination  with  item  numbe r  1  * ) 

CAEL  Pi  rectory  of  Membe  rs 

Each  ye ar  CAEL  produce s  an  updated  annual  Assembly  Di re ctory * 
It  lists  all  current  Institutional  members ,  including 
official  representatives  and  addresses.     Associate  members 
are  also  listed. 


\ 
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(4)  'New  techniques  of  spider 
extraction  which  ap^pjy  to 
micro-miniature  repair  are 
those  of  extensive  extractor 
tip  mflification  to  allow 
desoldering  of ^a 'wide  variety 
of  small  'sized  and  odd  shapsd 
connections. 


1275 


(a)   Since  .extractor  tips 
wiil  not  fit  the  min- 
mature-machine  chyck^ 
they  may  be  wedged  ove 
a  ball  mill  which  will 
allow  them  to  be  rotated 
for  modification. 


(b)  A  comparison  between  a 
modified  and  an  un- 
modified tip. 


(c)   The  inside  of  the  tip 
may  also  be.  ground  out 
to  fit  special  shapes 
or  sizes  of  leads. 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(a)   Display  slide  YXP  L6-!;48 


(b)   Display  Slide-YXP  16-150 


/ 
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and  utilising  potential  experiential  learning  situations* 
an-d... assessing  the  learning  of  interpersonal  skills  for 
academic  credit*     A  core  program  of  assessment  strategies  is 
outlined  empnasizing  the  need  for. multiple  techniques* 

Assessing  Prior  Learning  -  A  GAEL  Handbook/   Joan  Knapp, 
1977* 

Different  institutions   assess  and  credit  prior  experience 
in  different  ways  *     One  of  GAEL' s  primary  objectives  is 
to  develop  sound  general  procedures   for  such  assessment 
and  to  suggest  alternative  ways   chat  important  basic  steps 
can  be  carried  out*     This  handbook  is  a  good  illustration 
of  that  developmental  objective*     It  presents  a  model  for 
portfolio  assessment  that  incorporates  eight  stages  * 
( 1)    facilitating  the  const ruction  and  assessment  of  a 
port folio  f    (2)   identifying  s ignif i can t  prior  experiences , 

(3)  expressing  the  learning  outcomes  o  f  prior  expe  riences  f 

(4)  articulating  prior  outcomes  to  educational  goals,  (5) 
documenting  the  learning  experience ,    (6)   measuring  the 
extent  and  level  of  prior  learning  outcomes,    (7)   judging  the 
learning  outcomes ,  "(8)    and  evaluating  prior  learning  outcomes 
for  awarding  credits  or  recognition*     At  each  stage 
alternative  practical  procedures  are  suggested* 
(Gompanion  to  item  number  13  * ) 

Assessing  Occupational  Gompe tencies  -  A  GAEL  Handbook, 
Amiel  T*   Sharon ,  1977* 

This  handbook  describes  a  model   for  assessing  specific 
competencies  acquired  in  work  situat^ions  thac  are  relevant 
to  occupationally  oriented  degree  programs .     The  model  is 
designed  to  heTp  a  college  specify  the  kinds  of  competencies 
acquired  in  various   occupational  settings,   to  define  the 
learning  objectives  of  occupational  and  career  programs ,  and 
to  translate  the  competencies  into  college  credit  where 
appropriate*     The  report  -describes  the  application  of  the 
model  to  three   fields   ( data  process ing ,   law  enf orceme nt , 
and  secretarial  science)    and  shows  how  the  model^  can  be 
applied  to  other  occupations  *     Prototype  assessment 
instruments  and  procedures  are  included. 
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(d) 


You  can  and  should 
modify  your  extractor 
tips  to  any  shape  needled 
when  it  will  result  in 
more  efficient  solder 
extraction, - 


2.     Hot  air  jet 


INSTRUCTOR  ACTIVITY 
(d)   Display  Slide  YXP  l6-hl 


The  hot,  air  jet  tech 
nique  is  extremely  usv 
ful  for  removing  lap 
soldered  component 
leads. 


STUDENT  ACTIVITY 


a.     Technique  for  removing  lap- 
soldered  leads  with  the  hot  air 
jet  IS  as  follows; 


(X)   Connect  the  solder  extractoi 
tQ  the  pressure  supply  and 
set  the  pressure  flow  contril 
to  MINIMUM. 


9475-76P9 


4-3-39 


ERIC 


1277 


and  it  is  based  on  the  same  theoretical  f ramevfcvrk  and 
contains  some    identical  sections.     The  special  contributions 
of  tne  student   guide  are  chapters    on  planning  for  experiential 
learning  and  preparing  for  assessment*     Detailed  suggestions 
are  offered  for  preparing  a  life  goal  autobiography / 
articulating  person al  goals  to  interpers onal  development , 
and  selecting  an  experiential  learning  site. 

13.  Assessing  Prior  Learning  -  A  GAEL  Student  Guide,  Aubrey 
For res  t ,  197  7  * 

It  is  typically  the  adult  student  who  petitions  for 
col lege  credit  based  upon  prior  experiential  le arning /  and 
this  s  tuden t  guide  is  dire  cted  to  that  audience  *  The 
purpose  is  to  assist  such  adults  in  maximizing  the  value  of 
their  prior  learning  in  relation  to  educational  goals  and 
succes s ful ly  obtaining  appropriate  credi t .     The   reader  is  led 
step  by  step  through  the  process  of  identifying  learning 
outcomes/   relating  them  to  educational  goals,  documenting 
experience ,  measuring  learning  outcomes /   and  requesting 
credit  or  recognition*      (Goordinated  with  item  number  4) » 

14.  Gol lege-Sponsored  Experiential  Learning  -  A  GAEL  Student 
Guide,   Hodley  Nesbitt/  1977* 

This  student  guide  is  designed  to  help  students  make  the 
most  of  the  of f ^•campus  experiential  learning*     It  is 
organized  around  eleven  basic  steps .     These  include : 
selecting  and  preparing  for  the  learning  experience / 
involvement  in  the  work  si tu at ion ,   and  integrating  the 
learning  derived  from  the  experience  into  an  ongoing 
academic  program*     Gharts  f   checklists /   and  worksheets  serve 
as  aids  for  dealing  effectively  with  each  of  the  eleven 
steps^      (This  Guide  is  coordinated  with  item  number  11) * 

15 *    Developing  Program  Maps /  Module  1 /  Marvin  Gook /   1976 - 

GAEL  holds  that  a  program  unexamined  as   to  outcomes  is 
less  likely  to  be  sound  than  one  with  clarified' outcomes^ 
This  module  is  designed  to  train,  faculty  and  staff  as  to 
h^w  to  develop  program  maps  of  their  academic  programs* 
Th^  maps  are  used  in  many  ways,  including  identifying 
"GAPS'*   in  exis  ting  col  lege  programs  /   designing  indi  vi  dual 
degree  programs ,   developing  extended  degree  programs , 
developing  new  departmental  programs ,    and  providing  a 
rational  basis  for  awarding  credit  for  prior  learning. 
Many  examples  of  program  maps  in  a  number  of  academic 
are  as  are  included. 
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OUTLINE  OF  INSTRUCTIOH 

(2)  Adjust  the  temperature  to 
MAXIMUM  and  vary  the  amount 
of  heat  applied  to  the  sold<jr 
joint  by  varying  the  distance 
between  the  extractor  tip 
and  the  joint* 


(3)  Gently  grip  the  lead  with 
tweezers  and  blow  hot  air  on 
the  connection. 


(4)  When  a  solder  melt  is  of)Ser>[ed, 
lift  the  lead  carefully  and 
renove  the  hot  air  flow* 


(5)  When  correct  flow,  temperati 
and  distance  are  used,  the 
solder  melt  should  occur  in 
a pprox irately  2  sjeconds* 
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STUDENT  ACTIVITY 
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19 -   Li £e long  Le arning :     Purposes   and  Priorities ,  K.  Patricia 
Cross ,  1979. 

The  author,   a  Distinguished  Research  Scientist  at 
Educational  Testing  Service,  refers  to  the  current  times  as 
the  "renaissance  of  education  for  adults"  bta cause ,  she 
says,   "It  represents   a  rebirth  of  attention  to  the  life 
of  the  mind  that  is  as  significant  to  the  twenty- firs  t 
century  as  the  original  in  te lie  ctual  renaissance  was  to 
the  fifteenth  century."     Researchers  estimate  that  between 
80  and  90  percent  of  the  adult  population  carry  out  at 
le  as t  one  se If-directed  learning  project  e  ach  year  and 
that  the  typical  adult  spends  about  SOO  hours  per  year 
le arning  new  things  from  a  v arie ty  of  sources   (Tough ,   1977) . 
This  eighteen  page  paper  was  prepared  for  a  Sectional 
Assembly  of  GAEL  in  early  1979.     Dr.   Cross  concludes  by 
stating  that  she  views  the  role  of  educators  as  to  - 
help  people  of  all  ages  develop  a  taste   f good  learning 
experiences  and  to  choose  from  a  wide  variety  of  learning 
resources  those  which  best  meet  their  needs  at  the  time." 

20*   Cost  Effectiveness:     A  CAEL  Syllabus   for  Professionals, 
Terrence  MacTaggart,  1979* 

This  syllabus  is  designe.d  for  those  program  managers , 
faculty,   and  student  advisors  who  feel  the  need  to  learn 
how  relevant  economic  concepts  can  enrich  their  decision  - 
making  skills.     The  first  part  of  bhe^  syllabus  suggests  a 
path  of  study  which  will  enable  the  learner  to  analyze  f 
compare ,  and  evaluate  alternative  programs  in  light  of  the 
principles  of  cost  effectiveness.     The  second  section 
assists  the  learner  in  developing  an  alternative  choice 
model  for  the  prospective  student  who  must  select  among 
educational  options.     The  syllabus  emphasizes  the  value 
of  economic  concepts  in  criteria  which  bear  on  the 
decision  process . 

21.    The  Self-Directed  Educator;     A  CAEL  Syllabus,  Mark  Cheren , 
1979. 

Continuing  professional  development  requires  the 
performance  of  a  difficult  and  complex  set  of  tasks.  This 
syllabus  acknowledges  the  difficulty  of  self -development 
e  f forts  undertaken  by  professional s  and  attempts  to  ass  is t 
such  e f forts .     Its  purpose  is  to  f aci li tate  the  enhancement 
of  current  se If -de^e lopmen t  skills  and  where  appropriate 
to  support  the  acquisition  of  new  skills  useful  in  such 
activities.     The  syllabus  is  intended  for  use  by  a  wide 
range  of  professionals  in  higher  education,  particularly  those 
seeking  to  learn  the  new  skills  involved  in  more  innovative 
practice  * 
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(6)   Typical  hot  air  jet  desoldejf 
ing  operation. 


3.     Miniature  machine  or  Moto  Tool 


The  miniature  machine  is  class- 
ed as  a  desoldering  tool  when 
used  1n  the  removal  of  welded 
leads. 


INSTRUCTOR  ACTIVITY 

NOTE:   NEVER  apply  ani 


(6) 
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1 iftinq  pressure  to 
artf  lead  when  using 
this  method  prior  to 
observing  a  COMPLETE 
solder  melt. 


Display  Slide  YXP  L6-:i52. 
Remember  to  alternate 
the  operation  fron  on^ 
side  of  component  to 
another »  so  that  ther^ 
is  no  excessive  heat 
buildup  in  a  single 
area. 


STUDENT  ACTIVITY 


9-" 
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25 .  Deve loping  Assessment  Task s /  Module  3 ,  Marvin  Cook  and  Henry 
H.  walbesser,  1980* 

The  validation  of  the  quality  of  educational  programs 
includes  the  need  to  assure  that  students  in  the  programs 
have  actually  acquired  the  intellectual  skills  identified 
in  the  s tatement s  of  co lie ge  learning  outcomes .  -  Module 
3  is  designed  to  be  used  in  faculty  workshops  focusing 
on  the  development  of  assessment  tasks  that  "match" 
stated  learning  outcomes.     The  many  exercises  in  the  Module 
provide  an  opportunity^  lor  workshop  participants  to  become 
proficient  in  the  use  of  the  performance  agreement  .  ■ 

principle,   to  establish  the  validity  of  their  assessment 
tasks ,   and  thus  contribute  to  the  assurances  of  the 
quality._Qf_th_eir  educational  programs* 

26 .  Using,  Licenses  and  Certificates  as  Evidence  of  College" 
Le ve 1  Learning /  Harriet  W*   Cabell ,  edited  by  Ruth  Cargo f 
with  introduction  by  Henry  Spille,  1980. 

This   report  confirms  that  considerable  col lege- level  learning 
is   required  to  obtain  certain  certificates  and  licenses* 
It  also  demonstrates  that  the  learning  represented  by  the 
certificates  and  licenses  can  be  -  and ,   in  f act  f  is 
being  -  assessed  and  equated  to  the  learning  outcomes  of 
educational  programs  offered  by  colleges  and  universities* 
The  report  identifies  services  needed  by  institutions  and 
provides  specific  recommendations  for  answering  those 
needs  *     Commis sioned  jointly  by  ACE  and  CAEL f   the  booklet 
is  based  on  original  research  performed  in  fulfillment  of  a 
doctoral  degree*       Highlights  have  been  selected  and  a  shorter 
version  rewritten  for  busy  practitioners-     An  appendix 
reproduces  the  research  questionnaire  and  the  data  from 
which  the  f  indin'gs  and  recommendations  derive  * 
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b.     Itjnay. bemused  to  cut  the  leads 
when  tRey  are  noj:  accessible  witfh 
pliers  but  great  care  must  be 
taken  not  to  cause  workplace 
damaso. 


The  miniature  machine  1s  also  usjed 
to  clean  and  smooth  sharp  edges 
on  the  remaining  lead  after  the 
componenjt  has  been  cut  away. 


It  may  also  be  used  to  grind 
away  the  welded  lead  end  when 
necessary,  must  be  used  with 
great  caution  to  avoid  causfng 
damage.    NEVER  attempt  to  separajte 
a  welded  joint  with  heat  or 
pressure  as  circuit  conductor 
damage  w^ll  almost  invariably 
result. 
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STUDENT  ACTIVITY 
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EvaTuattng  disassdhbly  for  completeness 
and  quality. 


L     Coating  removal  - 


a.     Completejiess  -  check  that  all 

coating  removal  necessary  for  tie 
entire  repair  cycle  of  the  work- 
piece  has  been  performed  and  thit 
no  part  of  the  remaining  coatinj 
will  interfere  with  future  repa  r, 
component  mounting*  or  solderinj 


12S5 


■  tNSTRUCTOR  ACTIVITY 
E.     Display  Slide  YXP  L6-S53. 


I.     state  that  all  steps 
of  the  disassembly 
process  jmust  be  thor 
oughiy  evaluated  for 
completeness  and  quality 
before  makipg  ANY 
repair  or  replacement 
action. 


STUDENT  ACTIVITY 
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This   report  extends  the  position  that  the  highest  purpose 
of  educatrion  is  to  foster  both  community  and  individual 
self-relian  ce  .     It  des  cribe  s  the  p  rocess   and  mate  ri  als 
deve  loped  to  he  Ip  students  and  local  review  coTnmi  ttees 
agree  on  standards  that  are  unique  to  student  goals,  that 
accurately  reflect  community  expectations,    and  that  conform 
to  the  institution's  educational  principles, ^    It  lists 
the  steps  through  which  both  the  student  and  committee 
go^in  the  degree  de ve lopmen t  sequence , 

Implementing  and  Financing  Portfolio  Assessment  in  a 
Public  Institution ,  Eugene  Kray  and  Lorraine  Hultgren, 
A  CAEL  Institutional  Iteport  from  Delaware  Couilty  Community 
College,  1976.      (ED  146  851)  ^ 

The  authors  first  describe  the  formation,   orgaifiization , 
philosophy,  and  structure  of  DCCC '  s  prog  ram  for  as  sess  ing 
prior  experiential-L^learning,     The  heart  of  the  report 
presents  a  financial  model  in  which   (1)    all  parties  - 
s tuden t ,   state,   and  local  sponsor  -  share  in  the  cost  of 
assessment  in  the  same  proportions   as  they  do  for  the 
t radi tional  pxo grams  of  the  co liege ,    (2)    faculty  membe rs 
are  jcompensated  for  their  time  on  a  contact,  hour 
basis  according  to  the  number  of  credits  sought  by  the  "  '-^ 
student  -  not  the  numbe  r  of  credits  awarded ;  and.  ( 3 ) 
the  CO  St  of  assessment  is  shown  to  be  appro  ximate  ly  ^one- 
f ourth  the  cost  of  traditional  course  work  -     This-  .model 
should  be  of  general  interest  t^j  both  two-year  and  four- 
year  public  colleges,  \ 

Prospects  and  Methods   for  In te  rpe  rsonal  S tudie  s  >  Miriam 
Tatzel,   CAEL  Institutional  Report  No,    2  from  Empire  State 
College    (Revised  Edition) ^   1977,      (ED  148  847) 

At  Empire  state  College  students  work  with  a  mentor  to  develop 

learning  contracts.     This  institutional  report  shows 

how  interpersona  L  learning  is   integrated  into  the  formal 

educational  process  through  the   learning  contract  mode. 

The  authjor  describes  a  framework  that  takes  into 

account  cognitive,  affective,  and  physical  behavior;  that 

is,   thought,   feeling,   and  'action. 

Implementing  Competency- Based  Assessment  of  Prior  Learning^ 
Nancy  Wylie,   A-^  CAEL  Institutional  Report  from  Florida 
International  University,   1976,      (ED  148  854) 

Thi  s  report  des  cribe s  the  deve lopmen t ,  trial  use ,  and 
revision  of  a  competency**based  tool  for  assessing  prior 
learning,   the  Prior  Experiential  Learning  Evaluation  Packet, 
The  author  explains  the  integration  of  the  new  assessment 
process  within  an  existing  external  degree  program?  describes 
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how  the  external  degree  program  end  its  students  interact  Witft 
other  administrative  and  academic  units  of  the  University; 
and  discusses  e xplici t  and  implicit     standards  and  their 
impiications  for  assessment  in  a  context  in  which  the  ^ 
responsibility  for  assessment  is  partially  decentralized. 

9.     An  Indi vi dualize d  Compe ten ce^ Based  Asse ssment  Model ,  Annie 
Belle  C  ^Ihoun ,  James  E. Deegan ,  Leah  Harvey,  and 
Charles  Libera,   A  GAEL  Institutional  Report  from 
Metropolitan  State,  Unive rsi ty ,   1976.      (ED  148  839) 

Metropolitan  Statd  University  is  an  uppe r^di vi sion , 
competence-based,  baccalaureate  degree  granting  institution 
created  in  1971  to  serve  adults.   This  operational  model 
focuses  on  topics  such  as  criterion  standards  within 
the  context  of  an  i.ndi  vidualized ,   s tudent* cent e  red  , 
competence^based  program;   the   use  of  external  or 
community*based  persons  as  expert  judges  of  students' 
competences ;   the   functions   and  activities  of  assessment 
ifaculty;   the  strengths  and  weaknesses  of  the  narrative  " 
transcript ;  and  the  effectiveness  of  the  university' s 
assessment  policies,  procedures,  and  materials. 

10.  Documentation  and  Evaluation  of  Sponsored  Experiential 
Learning,  Jane  Szutu  Permaul  and  Marina  Buhler  Miko, 

GAEL  Institutional  Report  No.    3  from  University  of  California 
at  Los  Angeles   (Revised  Edition),   1977.      (ED  148  858) 

A  major  problem  in  assess^ing  off- campus  experiential 
learning  is  the  need  to  structure  the   learning  process 
and  document  the  learning  outcomes.     This  report  describes 
the  procedure  developed  at  UCLA  that  explicates  the 
learning  that  is  taking  pi  ace   and  the  re  fore  he  Ips  to  shape 
and  improve   subsequent   learning  experiences  of  the  student. 
The  method  focus e  s  upon  a  record- re  fie  cti  on  log  and  an 
■assessment  matrix  as  tools   for  assessing  sponsored 
learning.     These  devices  emphasize  the  role  of  t^  student 
and  local  supervisors  in  evaluating  and  molding  learning 
outcome  s  * 

11.  The  Refinement  and  Modification  of  an  instrument  for 
Assessing  the  Achievement  of  Interpersonal  Skills  of 
So  ial  Work  Students^   Kurt  Spitzer  and  Sue  Smock, 
CAEL  Institutional  Report  No.    4  from  Wayne  State 
University,   1975.      (ZD  148  857) 

Students  engage  in  many  ^ypes  of  field  experience  learning 
ill  different  types  of  settings  and  in  different  degree 
programs.     This   report  is  especially  concerned  with  field 
experience  related  to  social  work,  but  the  learning 
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■OUTIIWE  OF  mSTRUCTIOW 

b.     Quality  -  chec^  that  no  worJc- 
piece  damage  has  been  caused  and 
that  all  remaining  co^^.ing  is 
free  of  charring*  cracking*  or 
debondlng. 


Desoldering 


Completeness  -  check  that  all 
desoldering  necessary  to  the 
entire  repair  has  been  performed 
and  that  all  desoldered  holes 
and  pads  are  free  of  excess  soldfer. 


Quality  -  check  that  no  board  or 
conductor  damage  has  been  caused 


12S7 


INSTRUCTOR  ACTIVITY 


The  next  step  is^to 
^check  all  desoldering 
operations  frr  com- 
pleteness and  qualfty 


12:38 


STUDENT  ACTIVITY 


raditional  decentralized  system  to  introduce  flexibility 
i'n  the  use  of  challenge  examinations  for  crediting  prior 
le\rning.     Richard  Rant a' s  report  (Memphis  State 
University)   describes  how  ^  large  traditional  state 
university  dealt  with  the  issues  involved  in  specifying 
cri ter\a  for  assess ing  experiential  learning /   acquant ing 
f  acult^y^swith  the  assessment  process ,  and  integrating  those 
procedures  into  tha  university  structure  *     The  report 
by  Dale  Meyers  and  Joe  Thomas  (Union  College)  describes 
the  development  of  a  central  offide  for  sponsored  field 
experience  l&a inning  in  a  liberal  arts  institution «  The 
report  by  BarBs^ra  Hofer,   Robert  Sexton,   and  Ernest 
Yanarella  (University  of  Kentucky)   provides  a  model  for 
integrating  experiential  learning  in  the  liberal  arts  t 
especially  with  respect  to  the  curriculum' s  emphasis 
upon  values  and  e  titles  * 


\ 
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OUTLINE  OF  INSTRUCTION 
Welded  lead  preparation 


Completeness  r^check  that  all 
leads  hav^  been  tut*  cleaned 
and  smoothed  so  that  they  are 
suitable  as  a  solder  pad  for 
replacement  components. 


Quality  -  Check  that  no  work- 
piece  damage  has  been  caused 
during  lead  preparation  and 
that  soldering  plating  is  com- 
plete and  undamaged  to  permit 
reliable  soldering. 


4.     Uorkpiece  damage 


er|c 


0052-53 P9 
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•INSTRUCTOR  ACTIVITY 


3. 


The  next  step  is  to 
check  the  preparation 
of  all  welded  leads 
(if  any)  for  complete 
ness  and  quality. 


4. 


Careful  evaluation 
must  how  be  performed 
0(t  any  work'piece  damate 
found  1n  the  previous 
steps. 


STUDENT  ACTIVITY 
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4»     Tr ans  fer  ring  Expe  riential  Credit  describes  ways  for 
experiential,  educators  to  overcome  two  key  problems ; 
(1)   assuring  that  credit  is  awarded  not  for  expe rience 
alone  but  for  col lege -level  learning  resulting  from 
expe  rience  f   and   ( 2 )   ensuring  equitable  t  rans  fe  r  of 
experiential  learning  credit*     Guest  editors  are  s»v. 
Hartorana/  professor  of  higher  education  at  Pennsylvania 
St  ate  Uni ve  rsi  ty ,   and  Ei leen  Kuhns /  p  rogram  coordinator 
for  educational  administration  programs  t   Catholic  University 
of  America*  (1979) 

* 

5*     Combining  Career  Development  with  Experiential  Learning 
shows  how  to  design  educational  work  experiences  that 
meet  the  career  development  needs  of  individual  students  * 
Various  caree r  counse ling  tools*   such  as  se If- asses sment 
instruments  and  life  planning  exercises,   are  explained . 
Prank  van  Aalst,   dean  of  career  development  at  the  College 
of  Charleston  in  South  Carolina*  is  the  guest  editor. 
(1979) 

6 .     Enriching  the  Liberal  Arts  Through  Experiential  Learning 
describes  new  ways  to  improve  liberal  arts  education  by 
in  troducing  both  fie  Id  expe  r iende  and  cl ass  room  experien ti  al 
exercises  into  traditional  curriculums .     The  editors  are 
James  Al thof  of  the  Appalachia  Educational  Laboratory 
and  Stevens  Brooks*  executive  director  of  the  Great 
Lakes  Colleges  As  soci  ation ' s  Phi  lade Iphi  a  urban  semes  te  r. 
(19791 
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OUTLINE  OF  INSTRUCTION 

a.     Oetermlne  if  any  hidden  damage 
'  was  discovered  as  a  result  of 
.   disassembly  amJMf  so*  incorporate' 
its  repair  into  the  overall  repajir 
task  analysis*  ^ 


b.  Oetertnine  if  any  workpiece  damag 
was  caused  by  disassembly  and  if 
so*  take  t|ie  following  steps* 


(1) 


Evaluate  the  cause  of  the 
damage  and  take  ininediate 
action  to  insure  that  simil 
damage  is  not  caused  on. 
future  workpieces. 


(2) 


Incorporate  repair  of  the 
damage  into  the  overall 
repair  t&sk  analysis* 
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INSTRUCTOR  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 
F.     Safety  precautions 


H.  Demonstration 


L    Micro  coating  removal  and  desolderinj 
demonstration 


IIK  APPLICATION 

A.     Performance  Sheet  4-3-lP 
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INSTRUCTOR  ACTIVITY 

Display  Slide  YXP  L6-S54, 
'  and  review  the  safety  pre 
cautions  previously  presented. 


Instructor  should 
demonstrate  the  propir 
techniques  and  use  o^ 
tools  while  showing 
students  how  to  remoie 
coating  and  desolder 
micro-electronic  circuit 
boards  covered  durin; 
lesson. 


Supervise  ecich  students 
completion  of  Performance 
Sheet  4''3-lP,  emphasizing 
safety* 


STUDENT  ACTIVITY 


1.     Observe  and  ask 
questions  as 
necessary. 


A.     Complete  Performance 
Sheet  4-3-lP.  Ask 
question  if  procedures 

not  c1ea!^  >>94 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


IV.  SUMMARY 


A. 


Introduction 


A.     Emphasize  importance  of  thi 
summary  for  the  student. 


1.     Nature ^of  summary. 


2-     Purpose  of  sutnmary 


B.     Directions  to  student 


1.  Questions 


2.  Notes 
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OUTLINE  OF  INSTRUCTION 

C*     Recap  of  lesson  Is  conducted  during 
demonstration  by  instructor* 


V.     INFORMAL  TEST 

A-     There  is  no  informal  test  for  this  lesson 
topic.    It  has  been  provided  for  through 
the  implementation  of  Part  III*  **Applicat1|on* 


VL  ASSIGNMENT 

A.     Notetaking  Sheet  4-3-lN 


Q  0052-53P9 
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INSTRUCTOR  ACTIVITY 
C*     Emphasize  safety* 


Provide  students  with  the 
homework  assignment* 


STUDENT  ACTIVITY 


Ask' questions  if  material 
not  clear*  check  notes 
to  insure  accuracy  and 
completeness* 


A*     Ask.^questions  if  the 
assignment  is  unclear* 
Complete  assignment  by 
reading  and. studying 
^  4-1-lN* 
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FLEET  TRAINING  CENTER 
NAVAL  STATION 
NORFOLK,  VIRGIWIA  23511 


MiniaturB/Microirtiniature  Electronic  Repair  (2M)  Program 
A-1D0-0D14  .  ^ 

Lessovi  Topic  4.4:  ' 

Micro-Electronic  Circuit  Soldering  Techniques 

Security  Classification:  UNCLASSIFIED" 

Time  Allocation:  passroom   -  2.0  Hours 
Laboratory  -  8t75  Hours 

INSTRUCTIONAL  MATERIALS 

1.  Training  Equipment 

a.     MERP/2H  Kit  . 

2.  Training  Aids 
a.  Slides 

(1)   YXP  L9-S1  through  YXP  L9-S31 

3.  Training  Aids  Equipment 

a ,  Projector »  SI  ide 

b.  Screen^  Projection,  Standard 
4*  Text 

a.     Student's  Guide 


5,  References 

a.  MIL-STD-454D 
,  b.     MIL-C-47256  {VIA,)  - 
TERMINAL  OBJECTIVE 

Supported  Partially ,by  this  1essor>  topic: 

6-0   REPLACE  component  parts  on  micro-electronic 
printed  circuit  boards  using  the  correct  tools 

/      and  soldering  techniques  and  APPLY  the  proper 
conformal  coating  in  accordance  with  the  proce- 
dures and  to  the  standards  outlined  in  MIL-STD- 
454D. 

ENABLING  OBJECTIVES 

When  ydu  complete  this  lesson  topic,  you  will  be  able 

to: 

4.4.1  POSITION  components  on  micro-electronic^ 
printed  circuit  boards  using  the  preferred 
mounting  procedures  outlined  in  MIL-STO- 
454D. 

4.4.2  SHAPE  component  leads  for  mounting  on  micro- 
electronic .printed  circuit  boards  without 
damaging  the  leads  or  components  and  meeting 
all  bend  specifications  as  listed  in 
MIL-STD-454D. 


Q    941 3-1 4  PI 
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4»4»3     ^  REPLACE  electronic  components  on  micro- 
electronic >rinteC  circuit'boards  utiliz- 
ing the  p;^jper  tools  and  soldering 
techniques  for  high  quality  solder 
connections  following  the  procedures  and 
to  the  standards  as  outlined  in  MIUSTD- 
_  — ^4540.-^--  1^  '   

4,4*4       INSPECT  micro^electronic  printed  circuit 
solder  connections  on  iielected  boards, 
and  DETERMINE  ttiat  their  quality  and  ^ 
reliability  are  in  accordance  with  the 
standards  outlined  in  HIL-STD-454D* 

4*4*5       IDENTIFY  the  proper  conformal  coating 

that  should  be  applied  to  various  micro- 
electronic printed  circuit  boards* 
'   Identification  Will  be  in  complete  agree- 
ment with  the  information  contained  in 
Mi:-C-47256(M*I*)* 

CRITERION  TEST 

 ^ —      ■  jf 

The  student  will  be  required  to  replace  a  minimum 
of  at  least  two  each  of  Dual-In-line*  Rat-pack 
and  TO-5  integrated  circuits  (IC's)  on  selected 
micro-electronic  single  and/or  double  sided  printed 
circuit  boards*  ,  The  procedures  and  techniques 
utilized  will  be  in  accordance  with  those  outlined 
in  MIUSTD-454D  and  to  the  specifications  listed 
therein* 

HDMEUORK 

Read  and  study  Notetaking  Sheet  4-4-lN. 

130l'  \ 


4-4-2 


OUTLINE  OF  IKSTRUCTIOK 

].  INTRODUCTION, 
A,  Contact 


B,  Readiness 


ERIC 


9416 


1  A*>2 
,17pf  ^-^"^ 


IHSTRUCTOR  ACTIVITY 


STUPENT  ACTIVITY 


A,     Introduce  self  and  topic* 
Provide  for  students  needs 


1-  Muster 


2,  Comfort 


3.     VisTbility  and  seatinfu 


B*     Explain  value  of  subject 
matter,  pointing  out 
where  appropriate,  its 
relationship  to  the  follow 
ing: 


4-4-3 


1303 


OUTLINE  OF  INSTRUCTION 


9416-1 7P1 


ERIC 


3U4 


INSTRUCTOR  ACTIVITY 


Accomplishment  of 
daily  tasks  aboard 
sMp* 


2. 


The  necessity  of 
the  skills  and  tech- 
niques in  repair  of 
printed  circuit 
boards. 


STUDENT  ACTIVITY 


3.     Personal  applications 
of  the  knowledge  and 
skills* 


Seek  to  motivate*  Tell 
a  good  tie-in  story  if 
possible* 


1.^05 


4-4-4 


i:  •  ( 

i 
1 

OUTLIME  OF  INSTRUCTIOM 

INSTRUCTOR  ACTIVITY 

STUDEMT  ACTIVITY 

C.  Effect 

When  following  a  subject 
matter  lesson  topic,  do 
the  following: 

r  ! 

! 

i 

* 

1*     Explain  relationship 
of  this  lesson  to 
previous  lesson(s)* 

1 

* 

2*     Commend  students  for 
mastery  of  skills  in 
previous  lesson(s) . 

♦ 

D*  Ovei^view 

Overview  lesson  by:- 

1  *     stating  learning 
objectives  as  con- 
tained 00  cover  pages 
-  to  this  topic. 

^    9416-17P1  1306 

ERIC  . 
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OUTLINE  OF  INSTRUCTION 


er|c 


INSTRUCTOR  ACTIVITY 


2.     Stating  procedures  to 
be  followed  during 
the  lesson. 


a.     Taking  notes. 


STUDENT  ACTIVITY  ^ 


b.     Asking  questions. 


Use  of  criterion  test 


3*     Invite  questions  con- 
cerning objectives 
and  procedures. 


1J09 


3.     Ask  questions  con- 
cerning  objectives 
on  procedures  if 
in  doubt. 


4-4-6 


■1 


OUTLINE  OF  INSTRUCTION 

IK  PRESENTATION 

A.     Components  Preparation 


1 .     Performed  leads 


ERiC 


9416-17P1 


a, 


Many  microminiature  components 
today  come  from  the  manufacturer 
with  performed  leads 


Preformed  leads  will  greatly 
ease  your  job  In  component 
preparation  but  they  also  require 
special  handling  to  avoid 
damaging  the  lead  configuration 


Specifications  and  standards 


1310 


INSTRUCTOR  ACTIVITY 


A.     Display  YXP  L9-S1 


STUDENT  ACTIVITY 


Take  notes,  ask  ques- 
tions and  observe 
slides  and  drawings. 


CO 


OUTLINE  OF  INSTRUCTION 


a.     The  specifications  and  standards 
^Aor  round  lead  components  shall 
be  the  same  as  those  learned  in 
previous  training 


b.     The  only  additions  to  the 
specifications  apply  to  flat 
leads  and  lap  joints.  The 
additions  are  as  follows: 


(1)   Leads  shall  contain  two 
distinct  bends  at  an 
approximate  angle  of  45 
degrees 


-  (2)   The  lead  shall  be  in 

contact  with  the  solder 
pad  from  the  second  bend 
to  the  lead  tip 


9418-19P1 


■H2- 


INSTRUCTOR  ACTIVITY 


0)   Display  slide  YXP  19-* ;2 


(2)   Display  slide  YXP  19-5  3 


1313 
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OUTLINE  OF  INSTRUCTION 


(3)   The  contact  area  of  the 
lead  shall  not  overhand 
the  edge  of  the  solder  pad 
af  any  point 


(4)   The  contact  area  ^f  the 
lead  must  be  a  tninitrmtn  of 
H  the  length  of  the  solder 
pad 


3.     Recomnended  forming  tools 


a.     There  are  a  large  variety  of 
forminq  tools  for  multllead 
components  (IC)  which  are 
satisfactory  for  use*  Their 
cobt  is  gentirally  high,  however 
since,  a  different  forming  tool 
must  be  used  for  each  lead 
configuration 


Ml  4 


INSTRUCTOR  ACTIVITY 


(3)   Display  slide  YXP  19<A, 


(4)   Display  slide  YXP  19-lS 


STUDENT  ACTIVITY 


"4-9 


.l'.U5 


OUTLINE  OF  INSTRUCTION 

INSTRUCTOR  ACTIVITY  ^ 

STUDENT  ACTIVITY  So 

b.     For  this  reason  hand-fomlng 
tools  are  recommended  in  most 
cases 

All  those  tools  and  techniques 
learned  in  previous  training 
are  recommended  for  use  with 
microminiature  components 

d.     For  bending  leads  of  multile^d 
components*  the  following  tools 
are  recoimiended 

(TV  SmpQth  jaw  needle  nose 
pliers  .  ^  / 

* 

(2)   Smooth  iaw'tweezers 

^  J,      V  * 

1 

^       9418-19P1  ^'^IS  '{f-4-10 


OUUINE  OF  INSTRUCTION 


4.     Hand-forming  techniques 


a.     All  these  forming  techniques 
learned  in  previous^traihing 
are  suitable  except  for  the 
forming  of  ribbon  leads  on 
the  "flat  pack"  style  of 
multilead  components 


b.     For  bending  multilead  components 
use  the  following  techniques 


(1)    Grip  the  leads  with  pliers 
or  tweezers  with  the  jaw 
edge  which  is  nearest  the 
component  placed  at  the 
point  of  the  first  bend 


9418-19P1 


ERIC 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


OUTLINE  OF  INSTRUCTION 


(2)   Smoothly  push  the  component 
over  to  a  45-degree  angle 
with  your  finger 


(3)  Grip  the  leads  in  the  same 
manner  at  the  point  of  the 
second  bend 


(4)   Smoothly  push  the  component 
in  the  opposite  directioo 
to  form  the  second  45- 
degree  bend 


(5)   Repeat  this  action  on  the 
opposite  side  of  the 
component 


^  9418-19P1 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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-4-12 


 ^  

OUUIHE  OF  IHSTRUCTIOK 

B-     Component  Installation 


1.     Positioning  corfsi derations 


8270&04  9  7P1 


ERIC 


Whenever  possible,  the' component 
should  be  placed  syrjmetrlcally 
between  the  mounting  points  and 
have  identifying  marks  visible 


The  prime  rule  In  repair, 
however,. Is  to  always  use  the 
same  style  and  positioning  as 
the  original,  unless  It  can 
be  shown  that  greater  reliability- 
can  be  obtained  by  changing  the 
positioning 


INSTRUCTOR  ACTIVITY 


1.     Display  slide  YXP  L9-:;n 


STUDEHT  ACTIVITY 


4-4-13 


U23 


OUTLINE  OF  INSTROCTIOH 


c.     The  final  positioning  consldera 
tion  which  is  actually  a  dictat 
ing  factor  is  the  actual  space 
provided  for  the  component. 
This  factor  is  particularly 
prevalent  in  micro-electronics 
where  there  is  often  only 
enough  space  for  the  component 
"^to  be  mounted  in  one  way 


Lead  terminations 


a*     All  of  the  various  lead 

termination  styles  you^have 
learned  in  pr*evious  training 
will  be  found  in  micro-electroni 
assemblies 


b-     In  addition  to  those  you  are 
familiar  with,  there  are  some 
new  style  terminations  which  are 
very  common  to  micro-electronic 
assemblies 


8270&0497P1 


IMSTRUCTOR  ACTIVKY 


STUDENT  ACTIVITY 


oo 


OUTLINE  OF  INSTRUCTION 

*  ■  ■ 

c*     The  first  of  these  is  the  type" 
used  in  conjunction  with  lap- 
soldered  joints 


d.     The  next  type  found  in  some 
styles  of  vertical  component- 
mounting  is  called  multilead 
circujt  board  connections. 
This  is  a  form  of  hollow 
standoff  with  a  solder  cup 
used  to  connect  several  leads 
,  to  the  same  point  r 


e.  The  preferred  style  of  lead 
termination  for  through-board 
solder  joints  is  the  straight 
through  termination.  This  is 
to  allow  maximum  repairabil ity 
of  the  circuits  during  future 
maintenance 


3.     Lead  cutting 


9270&0497P1 
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INSTRUCTOR  ACTJWITY 


3.     Display  slide  YXP  L9-:;12 
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STUDENT  ACTIVITY 


On 
ON 
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OUTLINE  OF  INSTRUCTION 


A11  lead  ends  must  be  cut  with 
a  flush  cutting  tool 


Scissors  are  the  most  highly 
reconmended  tool  for  cutting 
flat  leads  such  as  those  on. 
a  flat  pack  IC,  and  for  cutting 
the  leads  on  tnultilead  component> 


(1)   Scissors  are  ideal  for  ■ 
cutting  the  leads  of  multi- 
lead  components  since  they 
permit  all  leads  to  be 
cut  in  a  single  operation* 
This  will  provide  a  high 
degree  of  uniformity  in 
lead  ler>gth. 


(2)   They  are  also  very  good  for 
flat  leads  since  they  aljow 
them  to  be  cut  with  a 
minimum  amount  of  torque- 
applied  to  the  lead.  This 
is  very  important  since 
flat  leads  are  easily  dis- 
torted by  very  small  amount^ 
of  torque 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 


c,     All  other  leads  may  be  cut  with 
standard  flush  cutting  pliers 


4,     Specifications  and  standards 


a.  All  component  mounting  and  lea^d 
termination  specifications  pre- 
viously learned  apply  to  micro- 
electronic repair  .  , 


b*     The  mounting  specifications  for 
IC  May  be  summed  up  in  one 
statement,  mount  it  the  same 
as  the  original.   This  is 
because  the  multilead  IC  pack- 
ages drt  not  permit  any  varia- 
tion )n  the  physical  mounting 
of  the  component 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


4.     Display  slide  YXP  L9-;;i3 
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OUTL I NF  OF  INSTRUCTION 


c*  The  specifications  fot  a  lap- 
solder  joint  lead  termination 
is  as  follows: 


(1)   The  lead  must  be  flush  cut^ 
with  the  cut  being  perpen- 
dicular to  the  long  axis 
of  the  lead 


(2)   No  portion  of  the  lead 
may  extend  beyond  the 
edge  of  the  mounting  pad 


d*     The  specifications  for  a 

multiple  lead  termination  will 
be  as  follows: 


9270&0497P1 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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ABSTRACT 


A  study  is  reported  which  examines  the  concept  of  career 
education  infusion  as  it  has   been  presented  in  selected 
curriculum  guides*  particularly  those  developed  for  the  middle 
school  and  junior  high  school  level^*^    The  report,  presented  in 
the   form  of  questions  and  answers*   is  written  primarily  for 
curriculum  developers  responsible  for  planning  and  implementing 
career  education  *      It  attempts  to  define  the  term  "infusion"  and 
establish   criteria  for  determining  if  infusion  is  being 
facilitated  by  the  curriculum  guides*     A  second  area  explored  is 
the  relationship  between   student  outcomes   in  the  guides  and  a 
comprehensive  definition  of  career  education     A  third  area 
examined  is   the  concern  that  implementation  of   career  education 
at  times  may  not  be  taking  the  career  d<*Velopmeiit  stages  of 
students  into  account  t  the  report  briefly  examines  the  congruence 
of  the  outcomes  and  activities  in  the  guides  with  appropriate 
theoretical  career  development  stages*     The  fourth  Snd  final  part 
of  the  report  focuses  on  whether  or  not  the  major  instructional 
components  for  evaluating  the  effectiveness  of  an  outcome  or 
asTtivity  are  included  in   the  guides*  (CT) 

DESC : i  * Career  Developmen  t  *   * Career  Education  ^  Curr  iculum 
Development  *   *Cur r i  culum  Qui  des ;   *Junior  Hi  gh  Schools  ^  ^Middle 
Schools  ;   Pro  gram  Evaluation  ;   Program  Developmen  t ;   Def  ini  t  ions  ;■ 
Learning  Activities;   * Out comes  of  Education 

XDEN:: Information  Analysis 
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OUTLINE  OF  INSTRUCTION 

(1)   All  leads  must  enter  the 
solder  cup  on  a  Vine 
parallel^  to  the  long  axis 
of  the  solder  cup 


(2)   Lead  ends  shall  be  bottomed 
in  the  solder  cup 

I 


(3)   All  lead  ends  shall  be 
cut  to  a  length  so  that, 
the  lead  Send.,  which  is 
nearest  to  tne  sol  dec  cup, 
begins  not  less  than  one 
lead  diameter  above  the  > 
top  edge  of  the  solder 
cup  when  the  lead  Is  bottom 
ed  in  the  solder  cup 


g|^(^9270&0497Pl 


e.     On  lead  termination  standard  ' 
which  you  have  previously  been 
taught  Is  highly  important  and 
should  be  re-emphasized  due  to 
its  effect  on  the  repairablility 
of  micro-electronic  assemblies. 
The  standard  pertaini;  to  straigh 
through  terminations 


tHSTRUCTOR  ACTIVITY 

V'- 

STUOENT  ACTIVITY 

* 

4 

*  * 

t 

% 
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WHAT  WERE  THE  FINDINGS? 


HOW  CONGRUENT  WERE  THE  GUIDES  WITH  APPROPRIATE 
THEORETICAL  CAREER  DEVELOPMENTAL  STAGES? 

HOW  USABLE  WERE   THE   GUIDES   FOR  ACCOUNTABILITY? 


WHAT  ARE  THE  IMPLICATIONS? 

WHAT   ARE  THE    IMPLICATIONS    REGARDING  THE 
DEFINITION   OF  INFUSION? 

WHAT   ARE  THE    IMPLICATIONS   AS   THEY   RELATE  TO 
CAREER  EDUCATION   COVERAGE   OF  COMPREHENSIVE 
STUDENT  OUTCOMES? 

WHAT  ARE  THE   IMPLICATIONS    AS   THEY  RELATE  TO 
CONGRUENCE   OF   OUTCOMES    TO  CAREER  DEVELOPMENT 
THEORY? 

WHAT   ARE   THE   IMPLICATIONS   AS   THEY   RELATE  TO 
USEFULNESS    OF   THE  GUIDES   FOR  ACCOUNTABILITY? 


SUMMARY 
REFERENCES 

ADDITIONAL  REFERENCES 
SUGGESTED  READINGS 
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V 

i 

%           '  <' 

♦ 

♦ 

♦ 

* 

"  -    OUTLINE  OF  INSTRUCTION  '  , 

INSTRUCTOR  ACTIVITY 

STUDENT  ACTIVITY 

1 
/ 

- 

♦ 

♦ 

-  (1)    In  a  straight  through 
^               termination  the  lead  end 

must  extend  a  minimum  of  on 
^     '            lead  diameter  beyor\d  the 

board  surface  and  a  rnax^mum 

of  twQ  lead  diameters. 

♦  * 

♦  " 

*      *  * 

♦ 

1  * 



f 

* 

1 

1 

(2)   The  lead  end  Should  never 
-  be  cut  flush  with  the 
surface  of  the  circuit 
,  _                         board  -{despite  the  original 

.design)  unless  a  protruding 
lead  end  will  cause  ^^lectri 
contact  with  adjacent  - 
assemblies 

♦ 

,  J 

* 

i 

* 

- 

t 

J 

1 

C-     High-Rel lability  Micro-Miniature  Soldiering 
Techniques  .  '  * 

♦       ■*     ■  t 

\ 

\ 

i 

,  J 

K     Through-board  soldering 

e                                              *  * 

* 

1 
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1  1 

1, 

The  report  /   presented  in  the  form  of  questions  and  answers*  has 
been  written  primarily  for  curriculum  developers  responsible  for 
planning  and  implementing  career  education  *     It  also  hoped 
that  teacher  educators  will  use  this  information  to  fuiTther 
develop  their  own  "^infused"  courses  of  study* 
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♦ 

T 

i 
\ 

/ 

*                                      *w  * 

OUTLINE  OF  INSTRUCTION 

INSTRUCTOR  ^\CTIVITY 

"STUDENT  ACTIVITY 

4                                                   •  * 

a*     The  soldering  iron  is  the  most; 
effective  tool  for  making  throug 
board  solder  joints 

> 

* 

> 

*  * 

b,  For  maximum  reliability  a 

,  through-board  solder  joint 
should  be  completed  with  3 
seconds  after  application  »of 
heat,    This  can  be 
accomplished  by  selecting  the 
proper  combination  of  tempera* 
ture  and  t1|i  mass  * 

c.  A  reliable  through-board  solder 
joint  is  formed  by  using  the 
following  techniques 

1  ^ 

♦  / 

>  < 

♦ 

,  (i)   Thordughly  clean  all  items 
'  which  win  contact  or 
become  part  of  the  solder 

♦ 

♦ 

*      ^      *                     *  * 

'  1338 
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cour  se  s  *     Instead  #   the  common  recommendation  is  that  they 
be  "infused/"   "threaded/"  or  "woven'*  into  the  content  of 
existing  cour  ses  in  t he  cur r  icul um *     ( Hoy t ,    1979 /   p  ♦  12 ) 


*  The  career  develcpmen t  concepts  are  taught  as  the 
present  curriculum  lends  itself  to  tbe  topic  *     it  is  not 
intended  that  the  normal  content  should  be  replaced* 
Infused  career  development  activities  should  reflect 
specific  curriculum  content  which  should  be  mastered  by 
the   studertt  as  well  as  a  particular  career  development 
concept  *     It   is  assumed   that  career  development  concepts 
are   distributed  throughout  the  K"12  curriculum*  The 
present  curriculum  concept  and  career  education  concept 
should  become  so  inte  rme  she  d  or  infused  that  neither  is 
predominate  *     ( Raymond ,    197  9 /   p  *  258  ) 

*  An  example  of  t  ert  used  to  communicate  "  in  fusion"   would  be 
that  the  subject  matter  curriculum  could  be  characterized 
as  c of fee/  the  career  education  concepts  as  cream /  and 
when  the   two  are  mixed  they  are   no  longe,r  discern  able  in 
their  original   form,      ( Partners  in  Careers,    1977/  p*57) 

One  underlying  theme  of  the  se  definitions  is  that  Znfusion 
implies  the  "weaving  in"   of  career   education  concepts  into  the 
regularly  taught  curriculum  cone  ept  *     in  other  words /  it 
" happens"   in  the   instr uct ion al   content  setting*      if  this  is  the 
case /  the  following  criteria  could  be  used  to  j  udge  whether  or 
not  an   idea  is  act uall y  inf u sed : 

*  There  is  a  career  development  concept  to  be  taught  -  and 
al so  a  regular  cur ric ular  concept  to  be  taught 

t  The   two  concepts  are  woven  together  in  a  lesson  plan  or 
activity  and  taught  in  conjunction  with  each  other  or  at 
the   same  time 


An  activity  idea  would  not  be  considered  infused  if  under  the 
following  condi  tions : 


*  An  added  career  development -re la ted  activity  was  taught 
immediately  atter  the  regular  curr icular  concept  has  been 
taught 

*  A  separate  lesson  or   amount  of  instruction  related   to  a 
career  development  concept  was  taught  in   the  regular 
clas  sroom 


Another  strategy  was  employed  in  the  classroom 
environment 


OUTLINE  OF -INSTRUCTION 


(2)  Apply  liquid  flux  to  the 
joint  area  on  both  sides 
of  the  board 


(3)*  Apply  the  Iron  tip  to 
contact  both  the  lead  and 
pad  area 


■a 

(4)   Form  a  heat  bridge  with 
solder 


(5)   Apply  solder  to  the  connec- 
tion in  sufficient  quantity 
for  it  to  flow  through  the 
hole  and  complete  the  joint 
on  both  sides  of  the  board 
In  a  single  operation 


^40 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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increases  in  pupil  ac ademic  achievement*     If  the  skillSf 
knowledges  t  and  attitudes  to  be  transmitted  through  a 
career  education  effort  were  transmitted  through  addition 
of  a  new  c our se ,   the  result  would  be  an  " add-on"  but  not  a 
"refocus"  of  the  system  (p*    12) * 

*  Career  development  skills,  knowledge,   and  attitudes  can, 
for  the  most  part*   be  effectively  and  naturally 
transmitted  to  students  as  part  of  the  regular  educational 
process*     Many  educators  have  already  been  doing  this  long 
before  the  term  "career  education "  was  coined*  Moreover, 
if  it  is  an  "add-on''  curriculum,   decisions  would  need  to 
be  made  as  to  what  to  delete  in  an  already  overcrowded 
curriculum*     It  simply  does  not  appear  to  be  good  logic 

to  think  about  transmitting  career  education  to  students 
through  the  mechanism  of  an  entirely  new  course   (p*    12)  * 

*  An  "add-on"  c ost s  more  *     The  public  call  is  to  make 
ed  ucat  ion  more  effective ,  not  to  make  it  more  costly* 
Staff  salaries  and  physic al  equipment   ( inc luding 
classroom  space)   are  the  major  items  involved  in  any 
school  budget  *     If ,  to  implement  career  education, 
sizable  increases  in  the  education  budget  were  to  be 
required,   it  is  highly  doubtful  if  many  educational 
institutions  would  be  either  able  or  inclined  to  move 
rapidly*     In  view  of  the  fact  that  it  does  not  appear  to 
be  essential  that  the  "new  c our se '*  appr oach  be  taken,  it 
would  be  extremely  difficult  to  justify  this  approach 
with  those  now  concerned  with  the  holding  down  of  costs 
of  education   (pp*   12-^13)  * 

In  addition,  Hoyt   (1979)  described  the  rationale  behind  infusion 
in  these  terms :     " Pupil s  can  acqui r e  the  skills^  knowl edge ,  and 
attitude  career  education  seeks  to  convey  while  simultaneously 
being  motivated  to  learn  and  to  increase  the  amount  of  subject 
matter  actually  learned"   (p*   23)*     Hoyt  made  several  extremely 
important  points*     He  wrote  that  pupils  can  - 


*  become  more  aware  of  the  nature  of  the  work  of  paid 
empl oyment  and  simultaneously  learn  the  importance  of 
the  basic  academic  skills  for  attaining  success  in  the 
occupational  society « 

*  explore  their  interest  in  possible  careers  and 
simultaneously  learn  why  subjects  they  are  takinq  in 
school  are  essential  for  sue  cess  in  those  careers; 

*  learn  both  about  the  free  enterprise  system  and 
increase  their  skills  in  basic  mathematics  if  the 
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OUTIIHE  OF  INSTRUCTION 


(6)   Thoroughly  clean  the 

connection  after  soldering 


d.     When  soldering  multilead  ' 
components^  use  a  skipping 
pattern  to  prevent  excessive 
heat  buildup  in  a  single  area 
of  the  board 'or  component 


lap  joint  soldering 


a,    .You  are  familiar  with  making 
lap-soldered  connections  on 
circuit  conductors  using  a 
*  soldering  iroh;   The  use  of  the 
special  lap  flow  soldering  tool 
and  the  installation  ofMap- 
soldered  ICs  will  be  new  to 
yout  however 


1M2 


INSTRUCTOR  ACTIVITY 


.STUDENT  ACTIVITY 
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WHAT  CRtTERtA  WERE  USED  TO  DETERMINE  COVERAGE  OF  COMPREHENSIVE 
STUDENT  OUTCOMES?  (REVIEW  FOCUS  TWO) 


It  was  decided  early  in  the  study  that  it  would  be   important  to 
determine  if  the  guides  were  built  around  career  development 
outcomes  and  if   the  coverage  of   such  outcomes  was  comprehensive 
or  whether  it  tended  toward  polarization. 

One  of  the  concerns  of  authorities  in  this  area  has  been  the 
number  of  definitions  that  have  per  sis  ted ,     In  her   study  of  the 
definitional   and  conceptual  problems  of  career  education ,  Hansen 
(1977)   stated  that  "there  are   limitations  and  polarizations  in 
the  definitions  which  need  to  be  attended  to   if  career  education 
i s  goi ng  to  continue  to  be   f  vi able  movement   Ln   education " 
(p*   4)*     In  the  last  few  years,   other  career  educators  have 
attempted  to  pull   together  a  comprehensive  definition^ 
Nevertheless  t   lack  of  consensus  has  in  f luenced  curr  iculum 
development  efforts  in  various  ways  <     What  appears   to  have 
occurred  is  the  emphasis  upon  a  limited  set  of  student  career 
development  outcomes  <     Hence /  it  was  felt  that  curricular  guides 
reviewed  in  this  study  should  be  examined  for  their 
comprehensiveness  and  polarization  of  outcomes < 

To  determine  which  outcomes  should  be  utilized  as  review 
cr.rteria,   it  war;  important  to  examine  several  of  the  more 
commonly  utilized  definitions  of  career  education,      Hansen   (  1977) 
identified  several  philosophical  foci  for  career  education.  Some 
strongly  emphasized  the  economic  role  and  preparation   for  paid 
work;   some  included  the  economic  role  but  emphasized  career 
development  and  counseling;  others  emphasized  the  several  roles 
for  which  education  is  expected  to  prepare  youngsters,  Hansen 
indicated  there  was  a  continuum  which  included  " 

f  work  or  the  individual; 

*  content  or  process  ? 

4   work  roles  or  multiple  roles;  and 

,   traini  ng  for   employabilit y  or  educating  for  life. 

Another  classification  can  be  made  on  the  basis  of  how  work  is 
defined  that  is*  whether  it  is  limited  to  paid  empl oyment  or 
whether  it  includes  all  s igni f ican t  goal  dir ecti ons  activities, 

Hansen's  philosophical   foci  may  be  examined  as   to  whether  the 
emphasi s  is  on  one  of  the  folio wing: 

*  Job  Skills  as  a  Focus  for  Career  Education,     Thi s  is 
the  most  narrow  conceptualization  and  often  is  equated 
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OUTLINE  OF  INSTRUCTION 

b.     The  following  steps  should  be 
used  to  reliably  form  lap- 
solder  connections 


(1)   Prior  to  lap  soldering  a  ■ 
connection,  the  solder 
pads  should  be  cleaned  and 
tinned 


(2)   Component  leads  should  ^Iso 
be  tinned  prior  to  solder- 
ing {particularly  if  they 
are  gold  plated). 


(3)   Properly  position  the  IC, 
and  tack  solder  two  opposit 
corners  down  to  hold  the  ■ 
component  In  place 
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INSTRUCTOR  ACTIVITY 


(1)   Display  slide  YXP  L9-:;14. 


(3)   Display  slide  YXP  L9-M5. 


STUDENT  ACTIVITY 
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Early  in  the  career  education  movement ,  through  the  federally 
sponsor  ed  school-ba  sed  model t  e  ight  el emen t s  or   studen  t  goals 
were  identif i  ed  <     As  s ta  ted  in  the  Developmen  ta 1  Program  Goals 
for  the   School  Based  Model  (1^72)^,  pp,    6-9,  they  included  the 
following : 

4   Self-awareness  -  achieving  an  tncrea5>ed  awareness  and 
understanding  of  interests,  apti  tudes ,  and 
responsibilities  as  these  relate  to  various  careers^ 

*  Educational   awareness  "  demonstrating  increased  eiwareness 
and  under standi  ng  of  interests,   apt  it udes ,  and 
responsibilities  as  these  relate  to  various  careers^ 

4  Career  awareness  -  understanding  the  world  of  work  and  its 
impact  on  soc  ie ty  < 

4  Economic  awareness  -  understanding  of  the  economic  system 
both  as  it  relates  to  career  development  and  the  community 
and  soc  iety  at  large  < 

4  Decision-making  -  making  decisions  related  to  one's 
career  < 

,   Beginning  competency  -  understanding  the  relationship 
between   education  and  training       appreciating  the 
relationship  between  what  is  learred  in  school  and  how  it 
is  used  in  work^ 

4   Employabili ty  skills  -  possessing  career   en try -lev el 
ski  lis  upon  leaving  the  formal  educ  ati  onal  program  < 

4  Appreciation  and  attitudes  -  developing  an  understanding 
and  appreciation  for  the  value  of  continual   learning,  the 
art s ,  and  lei  sure  qua llties  of  life^ 

The  Office  of  Career  Education  (Hoyt,   1^75)  published  an  official 
policy  paper  which  listed  nine  outc  ome  s  that  car  eer  education 
seeks  to  produce  in  individuals  by  the  time  they  leave  school  ,  at 
any  age  or  grade  levels     They  are  as  follows t 

*  Competent  in  basic  ac  ademic   skills  required  for 
adaptability  in  our  rapidly  changing  society 

4  Equipped  wi th  good  work  habits 

,  Capable  of  choosing  a  personally  meaningful   set  of  work 
values  that   foster  in  them  a  desire  to  work 

4  Equipped  with  career  deci  sion-making  skills,   job  h  unt  ing , 
and  job  getting  skills 
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OUTLINE  OF  INSTRUCTION 


(4) 


(5) 


Apply  liquid  flux  to 
all  connection  points  and 
solder  each  lead  in  place. 
Solder  will  not  normally 
need  to  be  added  if  pads 
"gre  pretinned  correctly 


Do  not  forget  to  resolder 
the  two  tack  soldered 
corner  leads,  after  all 
other  'leads  have  been 
soldered.    Remember^  also» 
to  skip  around  when  solderi 
leads  so  that  there  1s  no 
excessive  heat  buildup  In 
one  area 
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(6)   After  soldering  throughly, 
clean  all  solder  connection 


INSTRUCTOR  ACTIVITY 
(4)    Display  slide  YXP  L9-il6 


STUDENT  ACTIVITY 
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t  Values  of  and  for  others  ^  the  student  will  appreciate 
both  the  congruence  and  the  conflicts  of  personal  values 
and  community  values  that  are  involved  in  living  in 
soci  ety  t 

t  Variety  of  occupations  -  the  student  will  be  familiar  with 
both  the  diversity  and  the  common  characteristics  of  a 
variety  of  occupations  * 

t  Occupations  and  the  self  *  the  student  will  be  able  to 
evaluat  e  o  ecu pat  ions  in  terms  of  in te rest*  skills* 
ability,  and  self-concept t 

t  Aptitudes  and  training  -  the  student  will  appreciate  the 
prerequisite  abilities   of  occcupations  and  the  training 
which  provides  these  abilities* 

t   Subject  relevancy  -  the  student  will  recognize  the 
contribution  of  formal   education  to  the  world  of 
occupat  ions  * 

t  The  value  of  work  -  the  student  will  know  the  various 
meanings  described  to  work  and  the  satisfactions  that 
can  be   derived   from  work* 

t  The  discipline  of  work  *  the  student  will  recognize  the 
importance  of  individual  responsibility  in  any  work 
s  ituat ion « 

t   Acceptance  of  all  workers   -  the  student  will  understand 
that  all  occupations  and  all  workers  make  valuable 
cont r ibuti  ons  to  socie  ty  t 

t   In terdepen dance  of  workers  -  the  student  will  appreciate 
the  ways  in  which  workers  depend  upon  each  other  while 
f unc ti oni ng  in  the  world  of  work. 

t   Planning  and  acceptance  -  the  student  will  be  able  to  make 
feasible  career  plans  and  prepare  for  a  variety  of 
planning  outcomes  * 

,  Lifestyle  and  value  of  success  ^  the  student  will 

appreci ate  the  varieties  of  life  styles  and  the  measure s 
of  success  associated  with  careers  and  experienced  by 
workers  * 

t  Societal  and  economic  causes  and  effects  -  the  student 
will  understand  the  mutual   interaction  of  occupations  with 
society  and  the  economic  world,   and  will  appreciate 
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OUTklNE  OF  INSTRUCTION 


c.     lap-soldered  cleat*ance  hole 

connections  such  as  tiiose  shown 
1n  this  slide  may  aUo  be  made 
with  the  lap  flow  soldering  tool 
^  Note  the  excessive  solder  quantify 
on  connections 


3.     Soldering  multiple  lead  joints 


Multiple  lead  connections  arfe 
soldered  with  the  same  technique 
as  those  used  on  connector  pins 


Great  care  must  be  taken  when  * 
soldering  this  type  of  connection 
to  prevent  head  damage  since  it 
has  S  relatively  large  mass 
which' requires  considerable  heat 
in  solder 


INSTRUCTOR  ACTIVITY 


c.     Oisplay  slide  VXP  19-!;17 


STUDENT  ACTIVITY 


ERIC 
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HOW  CONGRUENT  WERE  THE  GUIDES  WITH  THE  THEORY  OF  CAREER 
DEVELOPMENTAL  STAGES?  (REVIEW  FOCUS  THREE) 


One  of  the  many  concerns  advocates  of  career  education  have  is 
that  implementation  in  schools  is  not  considering  the  theoretical 
underpinnings  of  a  person' s  career  development  *  Most 
f  development/   it  has  been  stated/   has  been  of   the  "hit  and  miss" 

approach  regarding  what   is  being  taught  at  various  developmental 
levels*     Herr   (1977J   discussed  this  at  s  ome  length! 

There  is  little  direct  evidence  that  career  education 
programs  are  being  developed  from  specific  theoretical 
models  or  concepts .     An  initial  category  of  concern  to 
this  paper  was  the  relationship  of  career  development 
the  ory  to  career  education  *     However/  no  research  or 
evaluation  studies  were  found  which  pursued  such 
relationships  directly*     There  are  many  studies  available 
which  test  specific  hypotheses  generated  by  different 
theoretical  approaches ,  but  these  studies  typically  do  not 
address  career  education  in  either  the  procedures  or  the 
findings  *     It  seems  apparent  that  many  current  career 
education  projects  have  borrowed  their  goals  from  national 
or  state  demonstrations  pro jectc  which  themselves  may  have 
official ly  used  career  deve lopment  the  ory  of  s  ome 
description   ( Ho  Hand /   Super /  Ti  edeman ,   Roe )   for  conceptual 
frame  reference*     Unfortunately/   the  original  linkage 
between  career  development  theory  and  national  or  state 
model  goals  have  tended  to  become  obscure  as  the  goals  have 
taken  on  their  own  legitimacy  in  the  uses  of  those  who 
borrow  the  goals  indi scr iminant ly .     In  some  other  ins tances  / 
career  education  projects  tend  to  be  theoretical/  focusing 
on  means  rather  than  either  goals  or  outcomes   (p*  62)* 

Hansen   (1977)   also  stated  that  - 

The  expanded  career  education  concept  builds  on  a  solid 
rationale  and  conceptual  framework  of  the  bt^st  knowledge 
available  in  career  development  theory  and  research*  This 
means  that  programs  are  based  on  what  is  known  about 
occupational  social izati on  process/  career  needs  of  youth 
and  adults /   stereotyping  and  information  pr oce ssing , 
developmental  tasks  at  different  life  stages /  and  career 
decision-making  processes  (p*36). 

WHAT  ARE   THE  APPROPRIATE 
C!IREER  DEVELOPMENTAL  TASKS 
FOR  MIDDLE  SCHOOL  STUDENTS? 
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c*     It  is  highly  reconunended  that 
heat  shunts  be  used  when 
soldering  this  type  of  connec- 
tion 


Use  and  Capabilities  of  Soldering  Tools 


1.     Soldering  iron 


The  soldering  iron  has  the 
capability  of  soldering  any 
type  of  soldered  connection  as 
you  have  learned 


It  is  onlysnecessary  to  learn  to  ^ 
select  the  proper  tip  a/id^ 
temperature  setting  to  gain  this 
versatility 


a. 


b. 


On 


method  for   acqui ring  the   disc ip line  of  work* 


*  Identification  with  the  concepts  of  work  as  a  valued 
.institution  -  at  this  stage,   children  move  to 
identification  with  the   concepts  of  work  as  they  develop 
the  ability  to  conceptualize*     Once  they  have 
internalized  this  value,  they  proceed  to  personalize  it* 

*  Increasing  knowledge  about  workers  -  students  should 
expand  their  knowledge  of  workers  beyond  the  home  and 
neighborhood*     Emphasis  should  be  on  having  students 
actively  encounter  the  world  of  work  with  its  accompanying 
terminology  and  concepts  *     The  most  effective  way  for  this 
to  occur  is  through  direct  contat;t  with  workers* 

*  Increasing  interpersonal  skills  *  peer  relat i onships 

are  important ,  and  an  increasing  amount   of  sophistication 
is   required  at  this  level  *     Students  must  now  work 
effectively  in  more  complex  types  of  group  activities* 

*  Increasing  objectifi cation  of   self   before  2^1l££^  "  *^ ^ ® 
more  competent  individuals  bee ome  during  this  stage , 
the  more  likely  they  will  be  able  to  overcome  future 
problems  of  adolescence  and  maintain  their  self'^esteem* 

*  Valuing  human  dignity  -  youngsters  move   from  respect 
for   specific  people  and  their  work  to  appreciation  of 
all  people  *     Students  need  to  gain  understanding  of  the 
interdependence  of  all  people  t pp  *   29-^3  1  )  * 


Junior  High  School  Stage  * 

At  this  point  in  children's  development ,   individual s  undergo 
great  changes  phys ical ly ,  intel lect ual ly ,  and  soci al ly *  They 
must  come  to  accept  themselves  as  an  entirely  different  person 
both  outwardly  and  inwardly  *     The  concern  dur  ing  this  period  is 
with   identity   (p*   31) * 

*  Clarification  of  self -concept  -  sel f -concept s  begin  to 
form  prior  to  adolescence  but  are  made  clear  through 
this  period  in  terms  of   "new"  self «     The  individual 

is  in  an  exploratory  stage  of  vocational  development 
and  explores  self -at tributes  and  dimensions  of  the 
world  of  work  * 

*  Assumption  of  responsibility  for  vocational  planning  -  for 
the  first  time  students  usually  have  a  choice  in  some  of 
their  curriculum*     They  combine  a  sense  of  agency  with  the 
discipline  of  work;   they  assuine  responsibility  and  a  sense 
of  independence  * 
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.c.     Although  capable,  the  soldering 
iromis  not  always  the  easiest 
and  most  efficient  soldering 
tool  to  use*    Some  special 
application  soldering  tools  will 
be  discvjssed  next 


'2.     Lap  flow  soldering  tool 


The  tool  may  solder  anything 
from  a  standard  fl^t  lead  to  a 
single  small  strand  of  wire. 


b.     The  proper  use  of  the -lap  flew 
*■  tool  in  making  a  lap-soldered 
connection  is  a5  follows: 


-.1-^52 
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INSTRUCTOR  ACTIVITY 


a.     Display  sHde  YXP  L9-M8. 


STUDENT  ACTIVITY 
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HOW  USABLE  ARE  THE  GUIDES  fOR  ACCOUNTABILITY  PURPOSES? 
(REVtEW  FOCUS  FOUR) 


In  the   implementation  of  new  effortSf   educators  must  look  for 
ideas/  programs,   and  materials  that  will  allow  them  to  be 
account  able  £or  results  *     Program  implemen tor  s  need  to  evaluate 
the  effectiveness  of  what  they  are  attempting  to  achieve  ^  as 
well  as  to  make  programmatic  changes  enroute  *     Along  these  lines , 
Herr   (1977)  wrote  that  "Many  evaluation  reports  tend  to  be 
descriptive  of  the  types  and  amount  of  participation  by  teachers 
and  students  in  career  education  efforts  without  assessing  the 
quality  of  this  participation  or  the  relationship  of  certain 
type s  of  c areer  education  participation  to  subs equen t  outcomes , 
for  example/  student  learning"   (p*   62)*     He  concluded  that  much 
more  needs  to  be  done  to  answer  the  major  question  -  namely,  does 
career  education  make  a  difference  in  student  learning? 

Several  components  s  hould  be   pre  sen t  in  curr  iculum  guide£  that 
wil 1  allow  one  to  evaluate  effectiveness  of  the  activities  and  be 
accountable  from  a  program  perspective*     Hhe  writer  did  not 
attempt   to  identify  all  the  components  of  a  "good"   guide  but 
rather   examined  the  guides  for  at  least  three  major  instructional 
components  <     The   following  components  from  the  instrument  / 
"Assessment  Tool  for  Determining  a   *Good'  Curriculum  Development 
Product  /"   t  Raymond /   19 72)  were  considered:  instructional 
objectives/   which  are  measurable  or  observable;  assessment  tools* 
which  could  be  used  both  in  a  pre-  and  post-assessment /  and 
activities  congruent  to  instructional  objectives* 


WHAH  CRITERIA   WERE   USED  TO  DETERMINE 
POUEHHIAL   FOR  ACCOUNTABILITY? 

Three  criteria f  presented  below  as  ^  rating  scale f  were  ased  to 
determine  usefulness  of  the  guid es  for  potential  accoun tab ility : 

Adequate       Somewhat  Missing 
Adequate 

2  10  (1)  Are  there  written* 

measurable  student 
instructional  objectives? 

2  1  0  (2)   Ar et he re  waysof  measuring 

student  achievement  of 
each  objective?  Are 
measurement  tools  congruent 
with  objectives? 
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0) 


(2) 


(3) 
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Set  the  temperature  of  the 
lap  flow  tool  (using  a 
practice  board)  sothat  the 
solcJer  on  the  connection 
will  completely  melt  in 
less  than  3  seconds 


Apply  the  tip  of  the  tool 
to  the  connection  to  be 
soldered,  using  the  tip  « 
to  hold  the  lead  in  the 
proper  position 


Depress  and  hold  the 
fobtswitch  until  the 
solder  hasjnelted  and  floweji 
over  the  connection*  {Add 
a  small  quantity  of  solder 
if  needed) 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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From  th  is  dat a ,   the  folio wing  points  should  be  high  lighted: 

*  Only  19*7  per  cent  of  the  do  cuments  appeared  to  use  an 
infusion  approach  * 

*  Of  those  that  did  not  use  an  infusion  approach ,  the 
guides  tended  to  focus  on  two  areas  -  career  occupational 
information  and/ or  self -awarenes  s  concepts  *     Mater ial s 
inc luded  such  things  as  career  c luster  exploration  units 
for  junior  high  students /  work/ study  courses f  career 
guidance  unitSf  and  stand-alone  career  education 
instructional  units  * 

*  The  courses  that  inc luded  simulations   (14  percent) 
usually  used  application  type  exercises  of  a  practical 
nature  * 

*  Several   (6*5  percent)  of  the  doc uments  were  vocational 
skill  instructional  materials  * 

*  Documents  in  the   "other"  category  included  such  things 
as  "how  to"  guides  in  planning/   implementing,  and 
evaluating  career  education  efforts  as  well  as  several 
final  project  .i."eports  * 

*  If  we  eliminate  the  fifty-two  documents  that  were  not 
curriculum  guides,  we  find  that  seventy-three  of  the 
remaining  documen ts   (22*9  percent)   were  career  education 
guides  that  might  be  using  an  infusion  approach  * 

Of  the  seventy- three  documents  that  appeared  to  use  an  infusion 
approach ,   sixty "three   (or  86*3  percent)  were  obtained  and 
revi  3 wed  *     Two  were  annotated  bibliographies;   seven  we  re 
eliminated  because  they  were  specifically  designed  around  regular 
cour ses  in  wh ich  no  career  devel opment  concepts  occurred*  The 
remaining  fifty -four  guides  were  reviewed  using  the  criteria  in 
the  four  review  focus  areas* 


WHAT  APPROACH  WAS  USED 
TO   ANALYZE   THE  GUIDES? 

A  reviewer 's  checklist  for  examining  the  cur r ic ulum  guides  (see 
appendix )  wa  s  developed  *     Their  checklist  allowed  the  writer  to 
analyze  the  fifty -four  documents  according  to  the  following  main 
questions : 

*  Was  an  infusion  approach  actually  used  as  defined  in 
this  document? 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY  *0 


(4)    Keeping  the  tip  In  pldce» 
release  the  footswitch  and 
allow  the  solder  to  solidifv. 
The  lap  flow  tip  is  a  rapid  , 
cooling^  non-sol derable 
metal  which  will  not  stick 
to/ ot*  damage*  the  connac- 
'  tipn. 


c*     The  tip  of  the  lap  flow  tool  is 
spring-loaded  to  prevent 
excessive  pressure  from  being 
applied  to  the  joint  during  , 
soldering 


a*     It  is' also  possible  to  perform 
soldering  with  the  hot  air  jet 
on  very  small  connections  and  on 
lap  soldered  joints 


3. 


Hot  air  jet  soldering 
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WHAT  WERE  THE  FIWDINGS? 


The  next  se^r;^r al  page  s  de  scr  ibe  the  f  indi  ngs  of  the  r  eview  and 
analysis  on  the  four  focus  areas^ 

HOW  WELL   DID  THE  GUIDES  COVER 

A  COMPREHEHSIVE  SET   OP  OUTCOMES? 


Using  the  eighteen  career  developmental  outcomes  of  the  Mesa 
pr ojectf  the  area  of  occupational  information  did  have  a  high 
area  of  emphasis  -  a  3  0  percent  1 evel <     The  subject  r elevancy 
outcome  included  both  a  description  of  how  what  is  learned  in 
school  is  used  in  work  settings  and  application  exercises  on 
regular  curr  icular  topic  s  <     The  following  chart  indicated  the 
percentages  of  outcome  coverage  by  the  eighteen  career 
devel opmental  goals : 

Goal  Outcome s  Percent  of  Coverage 

Variety  of  Occupations  30^0 
Value   of  Work  14, 2 

Variety  in  Self  11, 1 

Valuesofapdfor  Others  6,5 
Societal  and  Economic  Causes  and  Effects  6,  0 

Decision  Making  4,2 
Interpersonal  Skills  4, 2 

Subject  Relevancy  3, 7 

Lifestyle  and  Value  of  Success  2,8 
Occupations  and  Self  2,  11 

Aptitudes  and  Training  2,3 
Planning  and  Acceptance  2, 3 

Xn ter depend enc  eofworkers  1^4 
Effects  of  Solf  1,0 
Discipline  of  Work  1*  0 


Coverage  of  the  E ight een  Caree r  Development  Outcomes , 
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b.  The  method  is  exactly  the  same 
as  for  desoldering  with  the  hot 
air  jet  except  that  the  lead  is 
pressed  Into  th€  solder  when  it 
melts  rather  than  lifted  out  of 
the  solder 


c*     This  method  is  only  recommended 
for  use  when  the  connection  to 
be  soldered  Is  known  to  be 
highly  susceptible  to  damage 
from  contact  pressure  during 
soldering 


Solder  Joint  Inspection 


1 .     Acceptance  standards 
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STUDENT  ACTIVITY 


59 


Some  of  the  ma j  or  highlights  are  as  f  o  Hows  : 


4  If  equal  coverage  was  considered  important ,  each  goal 
would  average   17  percent <     The  only  goal  close  to  that 
average  was  basic  academic  skill  competence^ 

4  Career  decision  making  and  employment  seeking  skills  were 
highestf  with  35  percent  coverage/   followed  closely  by 
incorporation  of  work  val ues  int  o  personal  value   ( 2 1 <  8 
percent ) < 

4  All  other  goals  were  poorly  covered,  thereby  indicating 
polarization  of  a  few  goals < 

Coverage  of  the  Sight  School -Based  Themes /Out comes  w 

The  following  chart  indicates  the  percentages  of  outcome  coverage 
using  the  eight  themes/ elements  of  the  schoo 1-based  model : 

Outcome  Percent  of  Coverage 

Career  Awareness  43^  0 

Self* Awareness  12^9 

Employability  Skills  IKS 

Beginning  Competency  9,5 

Educational  Awareness  7,4 

Appreciation  and  Attitudes  6,5 

Economic  Awareness  6,0 

_       Decision  Making  4^ 2  

Some  of  the  major  highlights  are  as  follows: 

4  Once  again  f   the  highest  outcome  coverage  is  in  the  area 
of  career  awareness  which  was  mainly  a  focus  on 
occupational  inf ormation^ 

4  Average  goal  coverage  should  have  been  12^5  percent;  only 
the  self-awareness  and  empl oyability  skills  areas 
approached  this  < 

V  Economic  awareness  did  not  come  out  high  on  polarization < 
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a.     You  have  previously  learned  the 
acceptance  criteria  for  all 
types  of  printed  circuit  solder 
joints  except  for  the,  lap- 
soldere'd  connection 


b.     The  acceptance  standards  for 
lap-soldered  connections  is  as 
follows 


(1)   The  outline  of  the 
component  lead  must  be 
plainly  visible  through  the 
solder 


(2)   The  solder  must  thoroughly 
cover  the  pad  area,  lead 
surface,  lead  end,  and 
lead  edgeSf 
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stllDENT  ACTIVITY 


o 

VP 


(1)   Display  slide  YXP  L^i^ 


^"1 
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Some  of  the  major  highlights  are  as  follows: 


*  The  range  of  points  wa  s  from  0  to  4  *     One- third  of  the 
guides  were  totally  unacceptable  for  accountability 
purposes ,  having  received  zero  points  * 

*  Only  one- fourth  of  the  quides  were  useful  for 
accountability  purposes* 

*  The  average  percentage  of  all  guides  of  potential 
accountability  usefulness  was  31*8  percent^     (The  desired 
average  percent  would  have  been  66*7  percent  * ) 

In  short,  the  quality  of  the  guides  from  an  accountability  point 
of  view  was  disappointing  * 
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A  smooth  concave  fillet 
must  be  formed  from  the  pad 
to  the  lead  ends  lead  edges|, 
and  the  underside  or  heel 
of  the  lead  bend 


NOTE:.  The  fillet  at  the 
heel  of  the- lead  bend  provl 
the  majority  of  the  solder 
connections  strength 


les 


(4)   A  smooth  gleaming  surface 
finish  free  of  any  defects 
with  two  exceptions 


(a)   A  depression  in  the 
surface  of  the  solder 
Qn  .top  of  the  lead  is 

V       permissible  If  the 

Tap  flow  tool  was  used 
to  make  the  connection 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


4-4-33 


*  Infused  -  in  a  science  lesson  requiring  scientific  inquiry 
( identification  of  problem f   formulation  of  hypothesis, 
gathering  in  formation*  testing  effects  of  results  on  each 
hypothesis*  drawing  conclusions)  ,  students  discuss  the 
differences  between  personal  and  scientific  problems < 
They  discuss  the  probability  factors  involved  when 
predicting  how  peopl e  might  act  as  opposed  to  how 
objects  will  act   (Bread  and  Butterflies*   1974/  p*   41) * 

4   Change  in  Classroom  Environment  -  students  learn 
decision-making  skills  when  allowed  to  sel ect  which 
approach  to  use  in  learning  a  science  concept  *  Students 
c an  select  a  group  activity*   films trip  kit /  or 
s  el  f ''ins truct ion  al  book  < 

4  Add -On  Unit      the  teacher  sets  aside  fifteen  minutes  of 
six  science  periods  to  teach  a  unit  on  decision  making  < 

All  of  these  are  suitable  ideas,  but  unfortunately  they  tena  to 
confuse  the  teacher  who  is  asked  to  write  infusion  activities. 
It  is  t  therefore*   strongly  recommended  that  distinctions  be  mad  e 
among  the   following  strategies : 

*  Items  infused  into  the  regular  curriculum 
4   Changes  in  the  clas  sro  om  environment 

4   Add-on  units  of  instruction 
4   Add-on  courses  of  instruction 

4   Integration  in  to  other  school  programs   (e^g^,  activities 
of  counselors'  school  nurses,   and  the  1  ike ) < 

The  idea  is  that  ''infusion'*   (to  be  least  confusing)    is  used  best 
when  it  is  restricted  to  the  curriculum  content  of  instruction. 
If  this  is  the  case,  the  following  criteri^^  are  used  to  judge 
whether  an  activi ty  is  in fused  or  not* 

4   There  is  a  career  development  concept  to  be  taught 

*  There  is  a  regular  cur r iculum  concept  to  be  taught 

,  The  two  concepts  are  woven  together  in  a  lesson  plan  and 
taught  in  conjunction  with  each  other  or  at  the  same  time. 

The  career  development  concept  can  be  taught  as  a  motivator/  in 
con j  unction  wi  th /  as  a  part  of  direct  practice ,  or  as  a 
culminating  activity  with  the  regular  curriculum  content* 
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(b)   Small  frosty  areas  on 
the  surface  of  the 
solder  are  permissible 
if  the  lead  was  gold- 
plated 


Rejection  standards 


a*     The  rejection  criteria  for  all 
connections  except  lap-so1dered 
joints  is  the  saine  as  those  you 
have  learned  in  previous  train- 
ing 


b*     The  rejection  standards  for  lap 
soldered  connections  are  as 
follows: 


INSTRUCTOR  ACTIVITY 


a.     Display  slide  YXP  L9-;i20. 


STUDENT  ACTIVITY 


o 
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account  for  some  of  the  nonsignificant  data  being  found  when 
comparing  various  career  education  effects  *     Outcomes  must  be 
designated  by  developmental  level  if  we  expect  to  meet  the  needs 
of  students  at  the  most  appr opr iat e  time^     These  fin dings  give 
rise  to  the  fact  that  we  may  not  be  setting  high  enough 
expectations  for  students  ^ 


WHAT   ARE  THE  IMPLICATIONS 

AS  THEy   RELATE  TO  USEFULNESS 

OF  THE  GUIDES    FOR  ACCOUNTABILITY? 

As  the  data  indicated,   the  majority  of  the  guides  were  not  useful 
from  an  accoun tabili  ty  point  of  vi  ew  *     It  is  r ec  ommended  that 
future  funding  of  projects   (whether  at  the  national  or  s tat e 
level)   identify  specific  instructional   components  that  must  be 
included  in  any  c ur riculum  deve lopmental  efforts*     We  must  begin 
to  show  evidence  that  career  education  really  works*     One  way  to 
do  this  is  to  ensure  that  materials  developed  have  the  potential 
to  be  used  for  accountability* 
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(1)    Insufficient  solder  which 
occurs  when  the  concave 
fillets  fall  below  a  lint 
drawn  Trom  the  pari  surface 
.    to  the  top  edge  of  the  lead 
^  at  a  45-degree  angle 


(2)    Excessive  solder  which 
occurs  if  the  outline  of 
-  the  component  lead  is  not 
clearly  visible*  and  if 
any  fillets  are  not  concave 


!  0055-56P1 


(3)   Solder  spillage  over  the 
edge  of  the  solder  pad 


(4)    No  fillet  on  the"  heel  of 
the  lead  bend  t 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVin 
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■  INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVny 


(5) 


Oewetted  areas  on  any  part 
of  the  lead  or  solder  pad 


o 


* 


-  ,(6)  Excessive  frosty  appearance 
of  the  solder  surface  on  a 
gold  plated  lead.  This 
indicates  that  enough  gold 
\  is  present  in  the  joint  to 
seriously  detract  from  its 
strength 


(7)   Any  evidence  of  internal 
solder  bondin9  defects  such 
as  pits,  cracks,  roughness, 
etc. 


(8)  jhe  connection  is  also 
unacceptable  if  ^the  lead 
'  bends  or  positioning  is  ^ 
incorrect 
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3*     visual  indications 


a.     All  of  the  defects  described 
may  be  detected  visually  by 
the  Indications  ^described  In 
this  lesson  and  those  taught 
_to  you  in  prev1ous_train1ng 


b.     When  visually  inspecting  micro- 
miniature solder  connections 
it  may  often  be  necessary  tc 
use  the  microscope  to  reliably 
check  for  defects  due  to  the 
small  size  of  the  connection 


c.     The  following  slides  w^ll  show 
som&  defective  lap  soldered 
connections 
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OUTLINE  OF  INSTRUCTION 

'  {!)   The  module  in  this  slide 

was  repaired  by  an  untrainep 
technician,    Note  the  left 
IC  of  the  center  row 


(2)   As  this  close  up  view  of 
the  IC,  which  was  replaced, 
shows  nearly  any  defect 
possible  fnay  be  found  in 
these  connections 


(3)   AnotJ^r  example  of  repairs 
.    atterppted  by  untrained 
personnel  <   Note  the  IC  at 
the  bottom  right  corner* 


(4) 


This  sVide  clearly  speaks 
for  itself  {or  pevhaps  the 
proper  word  Is  shouts)  as 
to  the  quality  of  the  lap- 
soldered  connections 


INSTRUCTOR  ACTIVIiy 
(1)   Display  slide  UP  l9-iz}. 


iZ)    Display  slide  UP  L9-;;22. 


(3)   Display  slide  UP  L9-S23. 


(4)   Display  slide  ITXP 


STUDENT  ACTIVITY 
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OUTLINE  OF  INriRUCTION 

INSTRUCTOR  ACTIvm 

STUDENT  ACTIVITY 

F.     Applying  Conformal  Coatings 

* 

1.     Surface  preparation 
♦ 

a*     There  are  several  thousand 
different  coatings  on  the 
market  today,  and  it  is  totally 
imoractical  to  trv  and  teach  vou 
the  proper  surface  preparation 
for  each  type 

* 

b-     The  proper  requirements  for 
cleaning  and  preparation  are 
provided  with  each  coating  and 
if  followed  explicity  will  give 
reliable  results 

i 

1374 
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Wichita  Public  Schools.      Career  Education  Activity  Kit,  5-6. 
Wichita/  Kansas,   1974.      (ED  118  963) 


OUTLINE  OF  INSTRUCTION 


Application  techniques 


a*     Coatings  may  be  either  sprayed* 
poured*  or  brushed  on 


b.     The  type  of  coating*  the  desired 
thickness*  and  the  size  of  the 
area  to  be  coated  will  determine 
which  method  should  be  used 


c.    When  applying  coatings  always 
follow  these  basic  rules 


(1)   Never  apply  the  coating 
thicker  than  the  original 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 

INSTRUCTOR  ACTIVITY 

STUDENT  ACTIVITY 

1 

(2)   Never  apply  a  coating  of 
a  different  type  from  the 
original 

(3)  Always  apply  carefully  so 
that  there  are  no  bubbles 
or  uncoated  spaces  in  the 
'  coating 

+ 

o 

3.     Curing  methods 

^  r 

i 

* 

\               a.    As  with  preparation  methods, 
\                     there  are  a  multitude  of  curing 
\                   methods  and  it  is  best  to  follow 
\                  the  curing  directions, proviaea 
\                with  each  coating 

\ 

♦ 

*                     '  \ 

:378 
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^    OUTLINE  OF  INSTRUCTION 

INSTRUCTOR  ACTIVITY 

STUDENT  ACTIVITY 

The  curing  time  of  nearly  all 
coatlngs^may  be  speeded  up  by 
h^at»  however^  remeit^er  that  the 
recommendei  curing  temperature  o: 
a  coating  must  NEVER  be  exceeded 
and  tliat  a  module  should  not  be 
released  from  the  repair  shop 
until  the  coating  has  cured 
completely*  ' 

G.     Safety  Precautions 

Display  slide  YXP  L9-S3K 

1 

1 .  Uorkplece 

- 

a.     Follow  proper  workplece  handling 
procedure  at  aJl  times 

♦ 

Uso 
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OUTLINE  OF  INSTRUCTION 


b.     Never  perform  an  action  which 
w111degrade  or  datnage  the 
workpiece    -       -  ----- 


c.     Perform  all  work  to  the  best 
of  your  capabilities 


Tool 


a,     Properly  maintain  and  handle 
a11  tools 


,b.  .  Use  all  tools  ONLY  for  their 
intended  purpose 


INSTRUCTOR  ACTIVITY 


\ 


STUDENT  ACTIVITY 


4-4-43 
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OUTLINE  OF,  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


3. 


Personal 


a.  Exercise  the  proper  safety  pre- 
cautions for  all  of  the  follow- 
ing potentially  dangerous  Items 
which  you  will  be  working  with 


(1)   Electrically  powered  tools 


(2)   Edged  tools 


(3)   Rotating  tools 
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OUTLINE  OF  IHSTRUCtlON 
(4)   Hot  tools 


(5)   Caustic,  toxic,  and  flamm- 
able chemicals  and  material 


Demonstration 


Is     Micro-electronic  soldering  of  IC's 


IHSTRUCTOR  ACTIVITY. 


Instructor  should 
demonstrate  the 
proper  techniques  and 
use  of  tools  while 
showing  the  students 
how  to  install  micro- 
electronic components 
(IC's)  on  single  and 
double  sided  circuit 
boards  as  covered 
during  the  lesson. 


STUDENT  ACTIVITY 


1 .     Observe  and 
ask  questions 
if  necessary. 


4-4-45 


0^ 


OUTLINE  OF  IMSTRUCTIOH^ 


IIi:  APPLICATION^  

Performance  Sheet  4'4-lP 


IV.  SUMMARY 

A.  Introduction 


1 .  Nature  of  sumnary. 

2.  Purpose  of  sujwnary. 


1388 
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INSTRUCTOR  ACTIVITY 


Supervise  each  student's 
completion  of  4.4-1?^ 
empnasi^ing  safety 


Emphasize  importance  of  th( 
suimtary  for  the  student. 


STUDENT  ACTIVITY 


Complete  4-4-lP.  Ask" 
questions^  if  procedures 
are  not  clear. 
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OUTLINE  OF  INSTRUCTION 
B*     Directions  to  students. 


1 .     Questi ons 


2.  Note? 


C.     Recap  of  lesson.    Completed  during 
detnonstration. 


V.     INFORMAL  TEST 

There  is  no  informal  test  for  this  lesson  topic 
It  has  been  provided  for  through  the  implementa 
tion  of  Part  III,  "Application." 
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INSTRUCTOR  ACTIVITY 


Emphasize  safety 


STUOENT  ACTIVITY 


C*     Ask  questions  if 
material  not  clear; 
check  notes  to  insure 
accuracy  and  complete- 
ness. 


4-47 


OmLlKE  OF  IKSTRUCtlOK 

r 

VI.  ASSIGWMEHT 

Read  and  study  in  student  guide. 
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INSTRUCTOR  ACTIVITY 


Provide  students  with  the  home- 
Wrk  assignment. 


STUDENT  ACTIVITY 

T 


Ask  questions  If  the 
assignment  is  unclear. 
Complete  assignment. . 
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HOW  TO  USE  THIS  GUIOF 


This  Student's  Guide,  which  is  your  personal  copy,  has  been  prepared 
to  assist  you  in  your  study  of  the  Miniature/Microminiature  Electronic 
Repair  (2M)  Program  as  presented  in  Course  A-10O*0034.    Its  primary 
purposes  are; 

1.    to  provide  the  material  required  during  the  course  that  will  promote 
'  optiup  development  of  your  technical  coppletence,  as"  it  applies  to 
technical  knowledge,  maintenance  tools  and  maintenance  routines- 

Z,  to  provide  sufficient  reference  material  that  will  enable  effective 

Use  6f"ttre^proiJrtatF^r^CTfncations- and  pubH   

3.    to  provide  self-halp  ft^^sterials*. 


INSTRUCTION  SHEETS 

Assignment  Sheets  -  These  sheets  are  provided  for  all  topics-  They*contain 
outside  reading  and/or  written  work  when  it  is  considered  necessary. 
The  assignment  s^ieet  contains  the  objectives  for  the  topics-    They  can 
become  an  effective  "learning  tool"  if  you  apply  yourself  diligent^  in 
completing  the  assignments--  Included  oh  these  sheets  are  thought-prov 
yoking  questions  covering  the  major  points  of  the  assignment 

Nbtetaking  Sheets  -  These  sheets  are  provided  for  most  topics*    In  addition 
to  oreprlnted  matter  in  outline  fonn,  the  notetaking  sheets  contain 
ample  blank  space  for  personal  notes-    Properly  completed,  they  can  be 
very  useful  for  review  of  the  topic  at  a  later  date-' 

Job  Sheets  -  These  sheets  are* provided  for  topics  which  requ^^re  you  to 
perform  a  physical  skill  such  as  operating  the  equipment-   These  sheets 
contain  step-by-step  instructions,  or  references  to  the  appropriate 
manual >  to  guide  you  in  performing  the  *job* 


p.:lated  materials 

MIL-STD-4540,  Electronic  Equipment 

MIL-S-45743C,  Soldering  Manual  Type,  HigK  Reliability,  Electrical, 

Electronic  Instrument,  Communication  and    *dar  for  Radar 
and  Aerospace  and  Control  System 
NHB  5300-4(3A),  Requirement  for  Soldering  Electrical  Conntjctions  v 
MIL-STP-275C,  Printed  Wiring  for  Electronic  Equipment  ^ 

The  Pace  Rework-^and  Repair  (RSR)  Technology  Seric-  Volumes  1,  2,  3,  4," 
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ASSIGNMENT  SHEET  l-Z-lk 
TITLE 

Introduotion  to  the  Course 
OBJECTWE 


oD  CO 


Uhen  yoQ  complete  this  lesson  topic,  you  will  be  able  to: 

V 

1.2.1       COMPLY  with  classroom  procedures,  regulations,  schedules, 

scholastic  requ-^rements  and  special  instructional  activities 
in  accordance  with  information  outlined  in  the  Student's 
Guide. 

STUDY  ASSIGNMENT 


Read  and  study  Notetaking  Sheet  I-2-IN  of  the  Student's  Guide. 

STUDY  QUESTIONS 

None 
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N0TETAKIN6  SHEET  1-2.1N 
TITLE 

Introduction  to  the  Course 
REFERENCES 


HOTETAKIHG  OUTLINE 

A*     Purpose  of. the  course 

1,     To  provide  maintenance  personnel  with  the  latest  methods  to 
disassemble,  repair  and  solder  miniature  printed  circuits, 

 components-,-^erirri7ratr,-3a"ld^fratrlr"conn^^  " 

and  conductors  to  replace  electronic  components  on  microminiature 
single  and  double  sided  printed  circuit  boards  and  the  proper 
preventive  maintenance  procedures  for  the  repair  station  and 
its  associated  components* 

Course  Objectives 


L     REPLACE  component  parts  on  printed  circuit  boards  using  the 
correct  tools  and  soldering  techniques  and  apply  the  proper 
conformal  coatinc;  in  accordance  with  the  procedures  and  to 
the  standards  outlinedjn  HIL-STD-454D  and  HIL-C-47256  (MI), 

2.     REMOVE  conformal  coatings  from  printed  circuit  boards  using 
the  proper  tools  and  techniques  following  the  procedures  and 
to  the  standards  outlined  in  VOLUME  6  of  the  PACE  Rework  and 
Repair  Technology  Series* 

3*     REMOVE  printed  circuit  components  parts  using  the  correct 
tools  and  desoldering  techniques  following  the  procedures 
and  to  the  standards  outlined  in  Volume  6  of  the  PAC^:  Rework 
and  Repair  Technology  Series, 

4.  REPAIR  damaged  printed  circuit  boards  using  the  proper  tools 
and  techniques  following  the  procedures  and  to  the  standards 
outlined  in  MIL-STD-454D. 

5..    CONNECT  wires  to  turret  terminals,  hook  and  pierced  tab 

terminals,  bifurcated  teminals  and  connected  pins  using  the 
^  proper  tools  and  soldering  techniques  following  the  procedures 
and  to  the  standard  outlined  in  MIL-ST0'4'i4D,  MILo-45743C  and 
NHB  5300-4(3A), 

6*  ^  REPLACE  component  parts  on  micro-el ectronic  printed  circuit 
boards  using  the  correct  tools  and  soldering  techniques  and 
apj)ly  the  proper  conformal  coating  in  accordance  >/ith.  the 
procedures  and  to  the  standard  outlined  in  HIL-StD-454D* 

73036P8  3 
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7,  REMOVE  conformal  coating  from  micro-electronic  printed  circuit 
boards  using  the  proper  tools  and  techniques  following  the  procedu 

"    and  to  the  standards  outlined  in  Volume  6  of  PACE  Rework  * 
and  Repair  Technology  Series* 

8,  REMOVE  micro-electronic  printed  circuit  board  component  parts 
using, the  correct  tools  and  desoldering  techniques  following 
tfiS  procedures  and  to  the  standard  outlined  in  Volume  6  of 
the  PACE  Rework  and  Repair  Technology  Series* 

9,  ^    PERFORM  preventive  maintenance  on  the  2H  Repair  Station  following 

the  procedures  and  to  the  standards  outlined  in  the  applicable 
technical  manual.  ^ 

Reason  for  the  course 


1.  Despite  component  reliability  1,000  times  better  than  in  the 
past,  circuit  density  has  increased  100,000  times.  Consequently 
we  have  an  ever  increasing  number  of  component  failures  to  deal 
with. 

2.  Even  with  the  increasing  failure  rate,  approximately  80%  of 
the  failures  occurring  today  happen  to  assemblies  which  have 
been  previously  repaired.   This  shows  that  during  some  part  * 
of  the  repair  cycle  the  assembly  is  being  damaged  or  degraded 
in  some  manner. 

3.  A  large  part  of  the  damage  and  degradation  can  be  traced  to 

a  lack  of  correct  training  and  eguipment.    Because  of  this  lack, 
TOst  technicians  are  causing  serious  degradation  to  the  assemblies 
they  repair,  resulting  in  an  increased  failure  rate  and  a  much 
shorter  assembly  lifetime. 

4.  '    Before  today's  highly  sophisticated  electronic  systems  were 

developed,  the  soldering  program,  at  both  the  manufacturing 
end  and  in  repair,  was  quite  lax. 

5.  Thus,  to  achieve  a  repair  reliability  in  keeping  with  modern 
component  reliability,  this  course  was  devised  to  teach  you, 
the  repair  technician,  the  latest  and  best  high-reliability 
repair  techniques. 
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Course  Schedule 

1.  First  week  Printed  Circuit  maintenance 

2.  Second  week  Terminals  and  Connector  Pins 

3.  Third  week  Micro-miniature  Printed  Circuit  Soldering 


G.  Safety 

L  Personal 

a*     Handle  and  store  heat  tools  properly  to  avoid  burns. 

Handle  and  store  pointed  and  edged  tools  properly  to 
avoid  cuts. 

c.  6e  extremely  careful  of  rotary  tools,  particularly  when 
using  cutting  bits. 

d.  When  using  rotary  tools  always  use  eye  protective  goggles. 

e.  Avoid  prolonged  skin  or  breathing  contact  of  all  chemicals 
Lrsed  in  the  course. 
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f*     Avoid  all  eye,  mouth,  and  open,  cut  contact  with  chemicals 
used  in  the  course. 

g*     Do  not  breath  dust  particles  from  cutting  and  grinding 
operations* 

h*     Avoid  any  possibility  of  igniting  flamnable  chemicals 
or  materials* 

i*     Teflon  releases  toxic  fumes  at  400  degrees  F.    Be  especially 
careful  when  thermally  stripping  wire  as  the  element 
exceeds  400  degrees  F  and  will  cause  fuming  of  Teflon 
insu-lation* 

j*     Use  cooon  electrical  safety  to  avoid  shocks/ 

k*     Do  not  heat  solvents:*    Some  solvents  release  toxic  fumes 

when  heated*    (For  examplfeT'CMoriTfe'^rrd  Phdsgen^e'gas^)^  

2*  Equipment 

a*     Never  perform  any  action  on  the  workpiece  that  will  cause 
damage  or -degradation* 

b*     Handle  all  workpieces  as  though  extremely  fragile* 

c*     Maintain  cleanliness  at  all  times* 

d*     NEVER  pt/t  enough  strain  on  rotary  tools  to  make  them 
load  down  or  bind* 

e*.    NEVER  drop  or  bang  an  electrical  power  tooV* 

f*     Check  all  electrical  cords  for  damage  from  hot  tools, 
solvents  or  abrasion* 

g*     Properly  clean  all  tools  and  store  in  the  proper  place. 

h*     Use  each  tool  only  in  the  manner  for  which  it  was  designed 
to  be  used. 

H.     Work  Station  Inventory 

a*     Instructor  v/ill  point  nut  all  tools  and  materials  in  the 
workstation. 
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ASSIGNMENT  SHEET  1-3-lA 
TITLE 

Introduction  to  High  Reliability  Soldering 
OBJECTIVES 

When  you  complete  this  lesson  topic,  you  will  be  able  to: 

1.3*1      IDENTIFY  the  characteristics  of  high  reliability  solder 
connections  which  include  soldered  area?  solder  quantity, 
solder  finish,  wetting  and  soldc^  defects*  Identification 
will  be  in  complete  agreement  with  the  information  contained 
in  MIL-STO-454D  and  NHB  5300*4(3A)* 

1.3*2      OBSERVE  all  applicable  equipment  and  personnel  safety  pre- 
cautions, throughout  the  entire  course  of  instruction,  in 

accordance  with  the  safety  outlined  in  NASA  Handbook  SP-5002* 

 _  

STUDY  ASSIGNMENT 

Read  and  study  Notetaking  Sheet  1-3-lN  of  the  Student's  Guide* 
STUDY  QUESTIONS 

1*    Describe  the  identifying  characteristics  of  Eutectic  solder* 


2*    Solder  is  an  intermetallic  bond  created  by   action* 


3*    A  solder  connection  having  a  slight  grainy  and  lumpy  appearance 
is  an  indication  of   * 


4*    What  is  a  ''fractured  solder  joint"? 


5.    At  what  temperature  does  60/40  solder  liquify? 


6*   A  preferred  solder  connection  forms  a  concave  fillet  from  a 
Doint  way  up  the  side  of  the  lead* 
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NOTETAKING  SHEET  1-3- IN 
TITLE 

Introduction  to  High  Reliability  Soldering 

REFERENCES 

HIL-STD-454D  ^ 
NHB-5300,4t^A) 

Federal  Specification  QQ-S-571E 
HIL-S-45743C 

J 

NOTETAKIMG  OUTLINE 

 ^ChanacXerrstics  of  solder  and  solder  bonding 

1,     Analysis  of  solder  composition 

a.  Solder  is  a  metal  alloy  consisting  of  two  or  more  metals 
used  in  various  percentages  to  form  the  solder  alloy. 

b.  The  various  elements  which  may  be  used  to  make  up  solder 
are  listed  below,  along  with  their  chemical  symbols; 

{!)-  Tin-Sn 

(2)  Lead-Pb 

(3)  Silver-Ag 

(4)  Antimony-Sb 

(5)  Bismuth-Bi 

(6)  Copper-Cu 

c.  Bismuth  and  antimony  are  added  to  solder  in  very  small 
percentages  for  special  purpose  applications,  and  only 
in  very  rare  instances  will  alloys  containing  these 
metals  be  used  as  electronics  solders. 

d.  Copper  is  sometimes  added  to  solder  to  saturate  the  alloy 
with  copiper  molecules  and  thus  slow  down  the  solders 
solvent  action  (called  solder  washing)  on  soldering  iron 
tips;  {the  solvent  action  of  solder  will  be  explained 
later  in  this  lesson). 

e.  Silver  is  sonetimes  added  to  solder  to  achii^ve  the  same 
slowdown  of  solder  washing  on  silver-plated  nonsolderable 
surfaces  of  certain  components  such  as  ceramic  capacitors 
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ft     '^He  solder  most  commonly  used  in  electronic  soldering 
will  be  an  alloy  of  tin  and  lead  without  special 
additives. 

(1)  The  two  most  common  alleys  are  60/40  and  63/37 

(2)  Tin/Lead  solder  alloys  are  always  given  as  a  per- 
centage with  the  tin  content  listed  first,  e.g., 
60/40  is  60%  tin  and  40%  lead. 

The  effects  of  heating  and  cooling  on  solder. 

a.     The  diagram  in  Fig.  1  shows  a  plot  of  various  tin/lead 
solder  alloys  versus  temperature* 

(1)  Note  that  at  361°F,  all  tin/lead  solders  from  a 
range  of  15/85  to  95/5  change  from  a  solid  to  a 
Dlastic  (partial  liquid)  state  except  one* 

-    (2)   An  alloy  which  has-a-s^ngle  sharp  fnelting  point 

and  changes  directly  from  a  solid  to  a  liquid  with 
no  plastic  state  is  called  an  lUTECTIC  alloy.  The 
only  tin/lead  solder  alloy  with  eutectic  character- 
istics is  63/37,  as  the  diagram  shows*   The  63/37 
solder, is  known  ds  eutectic  solder. 

(3)  Also  notice  that  the  different  alloys  reach  full 
liquid  state  at  different  temperatures. 


TIN -LEAD  FUSION  DIAGRAM 


f*9  1 

The  Tin-lead  Fusion  Diagram 
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b.  An  overall  evaluation  of^the  diagram  shows  that  as 
solder  is  heated,  it  passes  from  a  solid  state  through 
a  plastic  state  and  into  a  liquid  state,  with  the 
exception  of  ^he  eutectic  point  at  which  there  is  no 
plastic  state* 

c.  The  most  critical  area  of  concern  during  a  soldering 
operation  is  the  time-temperature  range  during  which  the 
solder  is  in  a  plastic  state* 

(1)  While  in  a  plastic  state  the  solder  is  a  combination 
of  a'liquid  tin/lead  al]oy  in  combination  with  solid 
pure  metal  crystals  of  either  tin  or  lead. 

(2)  The  particular  alloy  being  worked  with,  in  relation 
to  the  eutectic  point,  will  determine  whether  the 
solid  crystals  are  pure  tin  or  pure  lead* 

(3)  If  the  alloy  is  lead-rich  in  relation  to  the  eutectic 
point,  the  crystalline  structure  will  be  of  pure 
lead. 

(4)  If  the  alloy  is  tin-rich  in  relation  to  the  eutectic 
point,  the  crystalline  structure  will  be  of  pure 
tin* 

* 

(5)  -Any  physical  movement  of  the  solder  itself,  while 

cooling  through  the  plastic  state,  will  permanently 
damage  the  intermolecular  crystalline  structure  of 
the  solder  alloy,  resulting  in  a  fractured  solder^ 
connection. 

(6)  For  this  reason  eutectic  solder,  63/37,  is  the  best 
general  purpose,  hi<;h-re1iabi1ity,  electronic  solder* 

(7)  60/40  solder,  which  is  also  highly  acceptable  for 
electronic  soldering,  has  the  advantage  of  forming  a 
slightly  stronger  joint  than  63/37  solder.  60/40 
solder,  however,  has  the  disadvantage  of  having  the 
plastic  range  from  361°F  to  370  F,  and  the  resulting 
chance  of  fractured  solder  connections* 

3*     Soldering  flux:    Types,  Purpose,  Characteristics,  and  Effects 
on  intermetallic  bonds  through  wetting  action. 

a*     Soldering  fluxes  may  be  divided  into  three  general  types 
or  classifications. 

(1)  Chloride  (commonly  called  acid)  type  flux* 

(2)  Organic  type  flux. 
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(3)    Rosin  or  resin  type  fluxes. 
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The  purpose  of  soldering  fTux  is  to  remove  surface  oxides 
from  metals  to  be  soldered. 

(1)  '  All  metals  oxidize  v;hen  exposed  to  air. 

(2)  The  process  of  oxidation  causes  a  thin  film  of 
oxide,  which  is  nonmetalHc,  tv  fVrm  on  the  surface 
of  the  metal . 

(3)  Good  metal-to-metal  contact  must  be  obtainec  before 
soldering  action  may  take  place,  and  the  oxide  film 
prevents  metal -to-metal  contact. 

(4)  Flux  chemically  breaks  down  surface  oxides  causing 
the  oxide  film  to  loosen  and  come  free  from  the  metals 
being  soldered. 

Each  group  of  fluxes  has  characteristics  which  are  specific 
to  that  group. 

(1)  The  chloride  fluxes  are  inorganic  salts  and  are  the 

most  active  of  the  three  flux  groups.    They  are  effective 
on  all  conunon  metals  except  aluminum  and' manges ium,  but 
are  not  suitable  for  fine  electronic  soldering  since 
they  are  highly  corrosive,  L^sually  electrically 
conductive,  and  difficult  to  remove  from  the  workpiece* 

(2)  The  organic  fluxes  are  nearly  as  active  as  inorganic 
fluxes  and  they  are  less  corrosive  and  easier  to 
remove  than  inorganic  fluxes.    They  are  still  not 
satisfactory  for  electronic  soldering  because  they 
must  be  removed  completely  to  prevent  corrosion  and 
because  they  have  an  extremely  short  lifetime  at  high 
temperatures* 


(3)    Rosin-type  flux  is  ideally  suited  to  electronic 
soldering  due  to  its- unique  characteristics*  The 
molecular  structure  of  rosin,  while  inert  at  normal 
temperatures,  breaks  down  and  becomes  highly  active 
at  soldering  temperatures*    This  characteristic  makes 
rosin  totally  noncorrosive,  except  at  soldering 
temperatures.    In  addition,  rosin  is  nonconductive,  . 


having  3.3  x  10^^  (3,300  trillion)  ohms  per  cubic 
inch  resistivity.    Resin  fluxes  are  rosin  based, 
with  additives  that  change  some  of  the  characteristics 
of  the  pure  rosin  flux. 

In  addition  to  removing  oxides,  a  good  soldering  flux 
must  also  aid  in  forminy  the  intermetallic  solder  bond  by 
improving  the  wetting  action  of  the  solder. 

(l)    Flux  aids  wetting  action  primarily  by  lowering  the 
existing  surface  tension  between  the  metals  being 
soldered  and  the  liquid  solder. 


ERIC 


A 

733 


(2)  'Scxne  improvement  to  wetting  action  is  also  given  by 
the  floating  action  of  the  flux  which  causes  loosened 
oxides  to  be  carried  away  from  the  solder  flow  path. 

e*     To  attain  highest  reliability  in  making  electronic  solder 
joints,  the  use  of  flux  is  a  necessity* 

f.  Flux  is  available  as  both  an  external  agent  and  ^s  an 
integral  part  of  the  solder* 

g.  As  an  external  agent  ,the  flux  is  applied  to  the  connection 
by  hand  prior  to  soldering, 

(1)  External  fluxes  will  range  from  a  very  thin  liquid 
to  a  thick  heavy  paste, 

(2)  Most  paste  fluxes  contain  zinc  chloride  as  an  activating 
additive.    If  zinc  ct^loride  has  been  added,  it  will 

be  stated  on  the  container. 


(3)  Fluxes  containing  zinc  chloride  should  NEVEK  be  used 
for  high-reliability  soldering  since  they  ARE 
corrosive. 

(4)  Zinc  chloride  also  gives  off  highly  toxic  fumes  when 
heated  to  soldering  temperatures. 

h*     Nearly  all  electronics  solder.in  use  today  contains  flux 
as  an  integral  part  of  the  solder* 

(!)   FTux  is  made  an  integral  part  of  the  solder  by 
making  the  solder  with  a  flux  core* 

(2)  There  are  four  standard  flux  core  sizes  as  specified 
in  Federal  Specification  QQ-S*571E,  which  are;  4.5%, 

.      3.3%,  2.2%,  and  1.1%  by  volume*  ^ 

(3)  The  flux  content  of  solder  is  measured  in  percentage 
by  volume  and,  for  a  given  core  type,  will  remain  a 

^    constaoi-percentage  regardless  of  solder  gage. 

,i*     It  i^atffmis^  often  highly  desirable  to  use  an 

exterhm^^Tuix  in  conjunction  with  flux-cored  solder. 

TwoWypes  of  external  flux  are  recommended  for  high- 
reliability  electronic  soldering  by  Military  Specification 
MIL-S-45743C* 

(!)    Kester  Solder  Co*  Mo.  1544,  with  No*  104  thinner, 
(2)   Alpha  Metal's  Co*^  No*  711,  with  No.  412  thinner. 
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In  addition  to  wire-type  solder  which  is  most  often  usee 
in  repair,  there  are  special  prefonns  and  shapes  of 
solder  available. 

(1)  Solder  preforms  are  for  applying  precise  amounts  of 
solder  to  a  particular  type  of  connection  on  a 
repetitive  basi^,  such  as  in  manufacturing  production 
lines. 

(2)  They  are  also  used  in  production  when  th^i  connection 
is  not  accessible  by  hand  when  it  is  soldered,  such  * 
as  sealed  cans  and  evacuated  atmosphere  units. 

(3)  The  special  forms  are  quite  expensiv.e  and  not 
nonnally  needed  for  repair  work,  but  the  repair 
technician  should  be  aware  of  their  availability 
should  the  need  for  their  use  arise  in  special 
cases. 

(4)  The  forms  are  available  as  both  flux-cored  and  as 
  solid  solder,  — 

(5)  A  wide  range  of  special  preforms  of  solid  flux 
similar  to  the  solder  preforms  are  also  available 
for  special  application  use* 

tt 

Detailed  specifications  and  standards  for  flux-es  and 
flux-cored  solders  may  be  found  in  the  following  publications 

(1)  .   Federal  Specifitati-on  0-F-5O6-B 

(2)  'Federal  Specification  QQ-S-571E 

(3)  Military  Specification  MIL-S-6872A 

(4)  'Military  Specification  MIL-F-14256C-1 

(5)  Military  Specification  MIL-F-20329A 

(6)  fflilitary fSpecification  MIL-S-45743C 

intermetal 1 ic  bond  and  wett>ng  action. 

Solder  does  NOT  act  as  an  adhesive  or  glue  in  bonding 
metals  together.  - 

Solder  forms'an  actual  intermetallic  bond  with  solderable 
metals,  but  it  does  NOT  do  so  by  fusion  as  in  brazing  or 
welding  where  all  metals  to  be  bonded  must  be  molten  to 
fuse  together. 

The  intermetal 1 ic  bond  formed  by  solder  is  a  solvent  or 
solution  action. 


13 


(!}'  An  illustration  of  this  solution  action  can  be  shown 
with  plastics  which  will  melt  at  a  fairly  high  *v 
temperature,  .but  witl-dissolve  at  room  temperature 
when  placed  iri  a  solvent  such  as  acetone,  : 

(2)  This  dissolving  action  is  the  method-by  which  solder 
forms  an  interuietallic  bond  (solution)  with  copper 
and  other  metals  that  are  solderable,  much  the  same 
as  with  acetone  on  plastic.  ^  - 

(3)  The  bond  formed  by  solder  is  then  a  completely  new 
■alloy  consisting  of  solder  (tin  and  lead)  in  solution 
with  the  metal  being  soldered, 

(4)  The  soldered  connection  is  a  stngle  complete  piece  ^ 
of  metal  even  though  it  does  consist  of  at  least 
three  separate  alloys  (the  base  metal,  the  base 

.  metal  and  solder,  and  solder), 

d.  The  wetting  action  of  solder  is  the  degree  of  ease  and 
completeness  with  which  the  solder  spreads  over  the 
surface  of  the  metal  being  soldered. 

e.  The  completeness- of  the'wetting 
action- is  measured  by  the  tan-»' 
gent  angle  where  the  solder  meets  ■ 
the  surface  of  the  metal  being 

soldered,  tailed  the  dihedral"         Note  low  dihedraJL     .   Note  high' 
angle  of  wetting,  *angleof  wetting.^^dihedral  angle 

(1)  A  very  small  angl.  is  an      ^rflLJ^  /V?-^ 
indication  of  thorough     V  ^  i 
and  complete  wetting.        Good  wetting  action.  Devetting 

.  •      *  '         (cold  solder  Joint) 

(2)  A  large  angle  formed  by  a  spliere  or  bubble  of  solder  ' 
(similar  to  a  drop  of  water  on  a  waxed  car  hood)  is 

-van  indication  of  poor  wetting. 
\  J 

f.  The  completeness  of  the  wetting  action  is  one  of  the  prme 
indicators  of  quality  and  reliability  when  inspecting  a 
solder  joint.  „ 

B.     Metallic  platings 

K     Purpose  of  platings 

a.     It  is  the  function  of  platings  to  protect  the' metal  they 
cover  by  preventing  oxidation, 

(1)   The  prevention  of  oxidation  also  keeps  the  base  netal 
in  a  clean^pnd  hignly  solderable  condition. 
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(2)    One  bf^he  best  platings  for  prevention  of  oxidation 
is  gold,  as  it  u  the  lowest  of  the  electromotive 
series  of  elements.    Gold  is  quite  porus,  however, 
an<J  must  thfus  be  aijolied  in  a  relatively  thick  layer 
to  acconplish  itsJI^b. 

b.     plating  is  also  usecron  component  leads  which  are  made  of 
a    .  isolderable  metJl . 

(1)  Some  nonsolderable  metals  are  used  to  make  conponent 
leads  where  they  are  needed  to  obtain  special 
strength,  flexibility,  and  thermal  expa.islon  character- 
istics. 

(2)  In  this  case  the  lead  is  plated  with  a  solderable 
metal*so  that  it  may  be  soldered  into  a  circuit. 

r       (3)    When  this  situation  exists,  care  must  be  taken  not 

to  damage  or  remove  the  plating  from  the  base  metal- 
Effects  of  plating  on  the  ^ntermetallic  bond. 

a.  "^0  understand  the  effects  of  plating,  it  is  necessary  to 
understand  that  platings  form  a  physical  attachment  with 
the  base  metal  and  NOT  a  metallic  alloy. 

b.  Thus,  soldering  to  the  plating  metal  alone  becomes 
unsatisfactoiy^as"  no  true  intermetall  ic  bond  is  c:>*ablished 
with  the  basef  metal . 

c.  One  soJmion  to  this  problem  is  to  remove  the  plating 
from  tne  area  to  be  soldered  as  part  of  the  soldering 
preparation. 

(1)  ^}iis  may  be  done  by  using  a  rubberized  abrasive  such 

a  typewriter  eraser  if  the  plating  is  a  soft 
r^meta^  such  as  gold.    This  method  will  only  work 
^  where  surface  shape  and  spacing  make  it  practical. 

(2)  If  the  plating  is  hard  or  the  surface  is  very 
irregular,  removal  of  the  plating  may  be  accom- 
plished by  tinning  heavily  with  sclder  and  ther 
removing  the  solder.    Since  the  solder  has  alloyed 
with  the  plating  metal,  most  of  the  plating  mstal 
will  be  removed  along  with  the  solder.    It  may  be 
necessary  to  perform  this  operation  several  times  to 
gain  satisfactory  plating  rjemoval,  thus  making  heat 
tolerance  a  prime  considercjtion  when  using  this  , 
technique.  I 

\ 

,  d.     Another  method  of  obtaini^^g  a  good  intermetal  lie  bond  on 
a  olated  surface  is  to  apply  SLffficient  heat  and  time  for 
the  solvent  action  of  the  solder  t©  penetrate  through  the 
plating  and  form  an  alloy  with  the  base  metal.  While 
this  method  will  work  with  most  platings  there  are  other 
factors  to  be  considered. 
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(1)  The  method  does  not  work  well  with  very  hard 
plating  metals  due  to  the  slowe**  solvent  action 
of  the  solder* 

(2)  The  plating  must  be  relatively  thin  for  this  method 
to  y'ork  reliably* 

(3)  The  alloy  of. the  plating  rjetal  with  the  solder  will, 
in  some  cases,  cause  the  solder  bond  to  lose  strength 
or  become  brittle. 

e.     The  best  solution  to  plating  problems  Is  being  used  by 
manufacturers.    They  are  starting  to  hot-dip  base 
metals  in  solder  rather  than  electroplating  'them* 

(1)  This  works  very  well  since  the  coating  forms  an 

actual  intemetallic  bond  with  the  base  metal  rather  than 
just  a  physical  coating. 

(2)  This  coating  Is  na'turally  the  easiest  to  solder  to 
since  you  are,  in  effect,  merely  adding  solder  to  an 
already  established  solder  bond. 

(3)  since  this  method  can  only  be  put  into  use  at  the  manu- 
facturing level,  it  is. only  necessary  for  the  repair 
technician  to  be  aware  of  its  purpose  and  effects* 

Determining  if  a  plating  will  ,be  harmful  or  advantageous  to  a 
connection* 

a*     Only  tifto  plating^,  other  than  hot-dip  sold^^  are  commonly 
used  on  areas  to  be  soldered* 

^   {])   These  two  platings  are  geld  and  sIKer*  '  - 

(2)   Many  other  platings  are  used  in  electronics,  but 
they  are  used  either  In  extremely  rare  Instances  or 
in  areas  which  will  not  be  soldered  to,  such  as  printed 
circuit  edge  connectors* 

b*     Silver  is  used  primarily  on  terminals  and  connector  pins. 

(1)  The  shape  and  accessibility  of  such  object  makes 
plating  removal  Impractical  and  thus  requires  that 
the  soldering  operation  take  place  with  the  plating 
intact* 

(2)  Silver  wets  and  alloys  well  with  solder,  and  does  not 
detract  from  joint  strength,  so  it  has  no  harmful  effect 
on  the  intermetal lie  bond. 
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Gold  is  the  most  common  plating  metal  and  is  used 
extensively  on  all  types  of  electronic  circuitry. 

Gold  plating  may  be  either  very  harmful  or  highly  advantageous 
to  soldering  depending  upon  the  specific  purpose  and  area 
where  it  is  used* 

(1)  Gold  plating  is  very  advantageous  when  usee  on  a 
nonsolderable  component  lead  since  the  corponent 
could  not  be  soldered  into  a  circuit  without  the 
solderable  gold  plating-  For  this  reason  it  is 
necessary  to  take  care  in  keeping  the  piating  on 
component  leads  intact- 

(2)  Gold  plating  on  areas  such  as  printed  circuit  runs, 
pads,  and  eyelets  is  normally  harmful  to  solder 
connections  as  it  detracts  from  the  solder  joint 
reliability. 

There  are  several  detrimental  effects  caused  by  gold  when 
it  is  present  in  the  solder  connection  in  quantities 
greater  than  5%  by  weight* 

(1)  Pull  test  results  show  the  effect  of  reduced  solder 
bond  strength* 

(a)  Pull  separation  strengths  were  measured  between 
a  copper  wire  soldered  to  a  gold-plated  copper 
run  and  a.  copper  wire  soldered  to  an  unplated 
copper  run* 

(b)  The  bond  with  gold  present  had  only  a  little 
over  half  the  strength  of  the  bond  with  no 
gold. 

(c)  The  loss  of  strength  is  due  to  the  gold  whic * 
is  alloyed  with  the  soldrir*    T^e  portion  of  the 
solder  which  has  gold  dispersed  through  it  be- 
comes the  weakest  part  of  the  bond* 

(d)  The  bond  with  no  gold  present  separates  at  the 
thinnest  point  of  the  connection,  as  should  be 
the  case  with  any  good  strong  fntermetallic 
bond* 

(e)  The  bond  which  contains  gold  separates  at  the 
surface  of  the  copper  run  where  the  heaviest 
concentration  of  <jold  is  present* 

(2)  Gold  is  also  detrimental  in  that  it  causes  the 
solder  bond  to  become  brittle. 
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(a)  A  brittle  solder  bond  is  highly  undesirable 
since  it  is  subject  to  cracking  under  stress 
such  as  the  thermal  expansioti  and  contraction 
cotrmon  to  electronic  circuits, 

(b)  The  brittleness  is  caused  by  the  porous  nature 
of  gold  which  Is  not  lost  when  it  forms  an 
alloy  with  solder. 

(c)  A  visual  indication  of  this  1s  usually  present 

1n  the  form  oT  a  rough  "frosty*'  solder  connection 
>  ,  appearance. 

(3)   The  final  detrimental  effect  of  gold  on^ a  solder  bond 
is  that  of  decreased  wetting  action. 

I  (a)   This  is  evidenced  by  a  very  high  dihedral  angle 

I  of  wetting. 

(b)   The  result  Is  a  reduced  spread  area  of  the 
applied  solder* 

f.     The  detrimental  effects  of  gold  on  a  solder  connection  make 
ft  necessary  to  rernove  gold  plating  from  a  connection  area, 
whenever  possible*  before  soldering* 
# 

C*     Characteristics  and  fabrication  of  a  quality  solder  joint 

I.     physical  appearance  '  , 

a*     The  most  obvious  visual  indication  of  a  quality  solder 
joint  is  a  smooth  and  shiny  mirror-like  surface* 

b.  The  joint  surface  must  be  totally  free  of  any  pits* 
protrusions*  or  other  blemishes. 

c.  There  must  be  no  copper  showing  through  the  soldered 
f^rea  at  any  point* 

d*     The, solder  will  form  a  smooth  concave  fillet  between 
the  component  lead  and  the  surface  it  is  soldered  to  at 
all  points  of  the  soldered  area* 

a.     The  most  critical  indication  of  quality  and  reliability 
of  a  soldered  connection  is  the  wetting  action  of  the 
solder, 

(1)  There  must  lot  be  any  distinct  inlets  at  the  edqe 
of  the  soldered  area  where  the  solder  did  not  flow. 

(2)  The  solder  must  wet  and  blend  smoothly  into  the 
soldered  surfaces  at  the*  edge  of  the  soldered  area 
leaving  no  sharp  edge  or  ridge  at  any  point  where 
the  soldtr  has  stopped  flowing, 
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Z.     Solder  quantity 


a-     The  preferred  quantity  of  solder  on  a  connection. 

(1)  The  solder  forms  a  smooth  concave  fillet  from  a 
point  about  one  half  of  the  way  up  the  side  of  the 
lead. 

(2)  The  contou>^  of  the  wire  is  clearly  visible  through 
the  solder  (if  the  wire  is  stranded,  the  individual 
strands  must  be  visible). 
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Below  minimum  allowable         Preferred  Maximum  allowable       Excess  solder 

reject  3older  reject 

b.  The  maximum  acceptable  quantity  of  solder  on  a  connection. 

(1)  The  solder  fi^llet  starts  about  three-fourths  of  the 
way  up  the  side  of  the  lead, 

(2)  The  connection  is  very  near  to  having  too  much  solder 
*   ^  since  the  fillet  is  only  slightly  concave.  , 

c.  An  e^^cessive  quantity  of  sold§r  on  a  connection. 
(1)    Thfijjllet  is  convex  rather  than  concave. 


*    (2y   It  is  not  possible  to  tell  if  the  lead  is  even  in  the 
.    solder  joint  since  it  is  completely  hidden  by  the 
solder. 

(3)    It  is  possible  for  many  defects,  such  as  air  pockets, 
«  to  exist  within  the  joint  and  not  show  through  to  the 
solder  surface. 

d.     An  insufficient  quantity  of  solder  on  a  connection. 

(1)  The  fillet,  although  concave*  starts  well  below  the 
halfway  point  of  the  lead, 

(2)  Even  though  the  intermetallic  bond  is  good,  there  is 
not  enough  of  it  to  withstand  vibration  and  expansion 
stresses.    This  would  result  in  solder  cracking  and 
assembly  failure  witnin  a  short  time, 

3,  ,  Internal  structure 

a.     The  internal  metallic  structure,  of  a  900d  solder  connection 
consists  of  several  different  alloys. 
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b.  The  follcwlng  list  uo-dM  be  the  alloys  that  njake  up  a 
solder  connection  bstvveen  a  tinned  copper  lead  and  a  copper 
printed  circuit  pad, 

(J)   Solid  copper  forfftlng  the  pad. 

(2)  Copper,  tin  and  laad  alloy  on  th«  surface  of  the  pad. 

(3)  Tin  and  lead  alloy  in  the  center  of  the  joint. 

(4)  Copper*  tin,  and  lead  alloy  on  the  surface  of  the 
' cornponent  lead. 

(5)  Solid  copper  fornjing  the  component  lead* 

c.  All  of  the  alloys  must  be  complete  with  no  air  pockets^ 
foreign  substances,  or  other  solder  defects  in  the  joint 
to  obtain  a  reliable  internal  structure, 

d*  The  only  positive  tests  of  the  internal  structure  are 
X-ray,ing  or  destructive  examination,  neither  of  which 
is  practical  for  the  repair  technician* 

^,  The  repair  technician  must  judge  the  internal  quality  of 
the, joint  by  learning  the  external  appearance  of  defects 
and  their  causes. 

Recognition  and  causes  of  solder-joint  defects* 

L     Description  of  common  defects* 

a,     NASA  lists  over  40  differentsolder-joint  defects* 

b*  All  of  these  defects  fall  under  five  major  categories, 
and  a  knowledge  of  these  five  categories  is  sufficient 
for  the  repair  technician. 

c*  The  most  common  defect  is  a  dirty  solder  joint  which  has 
a  good  outward  appearance  except  for  its  wetting  action. 

(!)   The  edges  of  the  solder  will  show  a  lack  of  good 
wetting  action*  also  kr\o\m  as  dewetting. 

(2)  -  Very  distinctive  of  this  type  of  defect  is  the 

indication  that  only  one  portion  of  the  soldered  area 
shows  dewetting,  usually  less  than  one-half  of  th$ 
circumference. 

(3)  In  the  dewetted  area  there  will  usually  be  small 
inlets  going  back  into  the  solder  where  it  did  not 
flow. 
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d.     Another  cbmmon  defect  is  the  cold  solder  joint  which  aUo 
has  a  good  outward  apoearance  except  for  its  wetting 

r^rtiQn-_ 


(1)  The  dewetting  seen  in  this  type  of  defect  differs 
froir  that  of  the  dirty  joint  in  that  it  usually  has 
dewetting  around  all  or  most  of  the  solderr-d  surface. 

(2)  An  additional  indication  v/hich  may  be  present  is  a 
small  protrusion  or  tip  of  solder  sticking  up  from 
the  surface  where  the  soldering  iron  tip  was  removed 
from  the  joint. 

e.  Another  defect  is  the  fractured  or  disturbed  solder 
joint. 

(1)  The  surface  is  usually  semishiny  and  there  is  good 
wetting. 

(2)  The  prime  indication  of  this  defect  is  a  spider- 
webbed  or  cracked,  fissurisd  appearance  to  the 
surface  of  the  solder. 

(3)  On  some  occasions  large  cracks  may  appear  around 
component  leads,  .  ^ 

f.  The  next  type  of  defect  is  an  overheated  solder  joint 
(often  mistakenly  called  a  cold  solder  joint  even  though 

.  the  appearance  is  quite  different), 

(1)  The- surface- of  this  joint  is  generally  quite  dull. 

(2)  The  prime  indication  of  this  defect  is  a  rough, 
grainy,  or  sandy  appearance. 

(3)  The  appearance  may  be  lumpy  rather  than  sandy  if 
overheat  is  just  beginning. 

g.  The  last  defect  category  is  dead  solder,  which  has 
indications  very  unique  ^tnu  different  from  any  other 
type- 

(1)  The  first  indication  is  a  crusty  or  wrinkled  aopearance 
as  if  there  is  a  film  over  the  solder  surface* 

(2)  The  solder  will  be  a  ver>  dark  dull  color  and  may 
have  faint  light  and  dark  streaks  in  it* 

Causes  of  common  defects. 

a.     The  dirty  solder  joint  is  caused  by  oxidation  or  other 
foreign  matter  interfering  with  the  wetting  action  of  the 
solder. 


b.  The  cold  solder  joint  is  caused  by  insufficient  heat 
applied  or  poor  transfer  from  the  tip  of  the  soldering 
iron. 

c.  The  fractured  solder  joint  is  caused  by  physical  movement 

of  the  solder  while  it  is  cooling  and  changing  from  a  liquid 
to  a  solid, 

d.  The  overheated  solder  joint  is  caused  by  applying  too 
much  heat  for  too  long  of  a  time, 

e.  Dead  solder  Is  a  condition  of  a  very  extreme  overheat  in 
which  the  tin  and  lead  components  of  the  solder  may 
acutally  begin  to  separate,  and  is  generally  only  seen 
in  solder  left  on  the  tip  of  the  Iron  when  not  In  use- 
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ASSIGNMENT  SHEET  1-4- lA 
TITLE 

Preventive  Maintenance  of  the  2M  Repair  Station 
OBJECTIVES 

When  you  complete  this  lesson  topic,  you  will  be  able  to: 

5.1.1  PERFORM  daily  preventive  maintenance  actions  on  tbe  SX-200 
Solder  Extractor  following  procedures  outlined  invthe  technical 
manual . 

5.1.2  SERVICE  hot  cubby  unit  daily  as  outlined  in  the  PACE  Mainte- 
nance Manual  for  the  SX-300  System. 

5.1.3  INSPECT  and  CLEAN  the  Moto  Tool  as  required  to  remove  all 
foreign  matter. 

STUDY  ASSIGNMENT 

None 

STUDY  QUESTIONS 
None 
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JOB  SHEET  1-4-lJ 
TITLE 

Preventive  Maintenance  of  the  2M  Repair  Station 
INTRODUCTION 

The  purpose  of  this  Job  sheet  is  to  provide  the  student  wi'th  guidance 
and  "hands-on"  experience  in  performing  preventive  maintenance  on  the 
2H  Repair  Station  so  that  he  might  be  able  to  perform  related  associated 
duties  aboard  his  duty  station. 

REFERENCES  * 

PACE  810-001  SODR-X-TRACTOR  SX300  General  Operating 

and  Maintenance  Instructions 

EQUIPMENT  AND  MATERIALS  . 
MERP/2M  Equipment  Kit 

JOB  STEPS  .  '  . 

1,     Perform  step  2a  and  2b  listed  on  page  17  of  the  SODR-X-TRACTOR 
SX300  General  Operating  and  Maintenance  Instructions. 

SELF-TEST  ITEMS 

None 
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ASSIGNMENT  SHEET  2-1-lA 
TITLE 

Printed  Circuit  Board  Component  Installation  and  Soldering 
OBJECTIVES 

.  When  you  complete  this  lesson  topic,  you  will  be  able  to: 

2. LI       POSITION  components  on  single  and  double  sided. printed  circuit 
boards,  using  preferred  mounting  as  outlined  in  MIUSTD-454D. - 

2.1.2  SHAPE  component  leads  for  mounting  on  printed  circait  boards 
without  damaging  leads  or  components  and  meeting  all  bend  > 
specifications  as  listed  in  MIL-STD-454D. 

2.1.3  REPLACE  electronic  components  on  printed  circuit  boards 
utilizing  the  proper  tools  and  soldering  techniques  for  high 

'  quality  printed  circuit  solder  connections  following  the 
procedures  and  to  the  standards  as  outlined  in  MIL-STD-454D- 

2.1.4  INSPECT  printed  circuit  solder  connections  on  selected  boards 
and  DETERMINE  that  quality  and  reliability  are  in  accordance 
with  the  standards  outlined  in  HIL-STD-454D, 

2.1.5  IDENTIF^  the  conformal  coating  application  techniques  that 
shoul-d  be  used  on  various  repa*ired  printed  circuit  boards. 
Identification  wilTbe  in  complete  agreement  with  the  infor- 
mation contained  in  MIL-C-47256{M.I,K 

STUDY  ASSIGNMENT 

Read  and  study  Notetaking  Sheet  2*1-1N  of  the  Student's  Guide. 
STUDY  QUESTIONS 

1-   What  techniques  are  used  for  applying  conformal  coatings 

on  printed  circuit  boards?   ,  > 


2,    What  is  the  minimum  distance  from  the  component  body  to  the 
start  of  the  bend  in  the  component  lead? 


3.    Disreaardino  all  characteristics  except  cleaning  ability, 
.what  is  the  most  preferred  solvent  for  general  purpose 
cleaning? 
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NOTETAKING  SHEET  2-1-lM 
TITLE 

i 

Installation  and  Soldering  of  Printed  Circuit  Components 
REFERENCES 

MIL-STO-4540  ^ 
MIL-C-47255(MiI) 

HOTETAKIMG  OUTLINE 

A*     Proper  positioning  of  a  component  on  a  printed  circuit  board 

1.     Specifications  and  standards  * 

a.     In  repair,  replacement  components  should  always  be 

installed  in  conformance  with  the  original  configuration* 

b*     Component  bodies  shall  be  centered  between  the  component 
lead  mounting  points  whenever  design  permit,  and  flush 
mounting  is  the  preferred  method* 

COMPONENT  SOLDERED  IN,  CENTERED  BETWEEN 
PADS,  ,IN  CONTACT  (FLUSH)  WITH  BOARD 

r 


Stress 


Stress 


T 


J 


Wrong 


Wrong 


Cp'rrect  Measuring 
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c.     Replacement  components  shall  be  mounted  so'  as  to  make  all 
possible  identification  markings  readable  without  disturbing 
the  component.  * 

d*     When  a  series  of  components  are  mounted  in  the  same  style 

and  direction,  they  should  be  placed  so  that  the  markings 

on  all  are  readable  from  a  single  point  {givi»ng  due 
regard  to  polarity  requirements). 

e.     Any  mounting  hardware  lemoved  during  disassembly,  shall  be 
replaced  when  installing  new  components. 

Considerations  to  be  made* 

a.     The  following  considerations  take  mandatory  precedence 
over  preferred  mounting  styles. 

(!)    Proper  mounting  of  polarized  components 

{2)    Physical  space  limitations  of  original  design. 
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b.     When  mandatory  mounting  considerations  have  been  met, 
preferred  configurations  s+»ould  be  used. 

Methods  of  shaping  component  leads  for  mounting  on  a  printed 
circuit  board* 

1.     Specifications  and  standards. 

-  ^a.     Component  leads  shall  always  be  straightened  ^nd  cleaned 
prior  to  shaping. 

b.  Leads  may  be  straightened  by  hand  u^sing  any\h.ing  that  will 
NOT  cut  or  scrape  the  lead.  ^ 

c.  Eraser  cleaning  of  leads  is  4)referred. 

(1)  4Jse  an  ink-type  eraser*  (white)  for  this  purpose 
as  other  types  of  erasers  will  leave  an  oily 
film  on  the  lead* 

i 

(2)  After  cleaning  the  leads  with  any  method,  the 
final  cleaning  s^p  should  be  to  wipe  the  lead 
thoroughly  with  solvent  to  remove  any  particles 
left  by  the  other  cleaning  method. 

d.  The  minimum  distance  between  the  seal*  where  the  lead 
enters-  the  hody  of  the  component,  and  the  start  of  the 
lead  bend  shall  be  NO  LESS  than  a  distance  equal  to 
twice  the  diameter  of  the  le^d  itself* 

e.  The  minimum  distance  b^ween  any  weld  bead  on  the  lead 
ancf  the  start  of  the  lead  b^nd  shall  be  NO  LESS  than 

a  distance  equal  to  twice  the  diameter  of  the  lead  itself 
and  the  tend  shall  NOT  be  between  the  weld  bead  and  the 
component  body^ 

f*     The  minimum  radtTTS^  the  bend"  itself  (sharpness  of  the 
bend)  shall  be  NO  LESS  than  k  distance  equal  to  the  dia- 
^meter  of  t|ie  lead,"  and  the  bend  angle  shall  be  90  degrees 
at  all  times,  jaxcept  when  forming  a  stress  relief  bend. 
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After  bending  leads,  and  before  inserting  the  component 
i>n  the  board,  always  re-clean  the  leads  with  solvent  to 
reiiK*e  ar^  skin  oils  and  salts  present  due  to  finger 
contact. 

After  installing  the  component  on  the  board,  the  proper 
lead  termination  must  be  made  prior  to  soldering. 

^  J- 

(1)  Prior  to  shaping  lead  termination,  excess  lead  can 
be  cut  off  v/ith  a  flush-cutting  tool. 

(2)  On  cl  inched  terminations  the  lead  length  shall 
be  not  less  than  the  radius  of  the  pad  and  not 
greater  than  the  diameter  of  the  pad. 

(3)  Semiclinched  terminations  have  the  same  length 
specifications  as  full  clinches. 

(4)  All  clinched  terminations  must  be  bent  in  the  direction 
of  a  run.  * 

(5)  Full  clinch  terminations  must  contact  the  run  surface  j 
and  not  overhang  any  part  of  the  run  edge. 

(6)  The  lead  length  of  straight- through  terminations 
shall  be  not  less  th§n  one  lead  diameter  and  not 
more  than  two  lead  diameters  above  the  board  surface. 


BOARD 


1^ 
PROTRUSION^ 


^^CONDUCTOR 
PATTERN 


Proper  shaping  techniques 


PART  LEAD 


(1)   The  first  step  in  preparing  for  component  installation 
is  to  thoroughly  clean  the  circuit  board. 

(a)   A  white  ink  type  eraser  will  remove  light  oxides 
and  gold  platings. 
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(b)  Heavy  oxides  artii  thick  platings  may  be  removed 
with  nechanical  abrasion. 

(c)  Always  c^ean  the  board  with  solvent  and  a 
kimwlpe  after  abrading  and  DO  NOT  let  the 
solvent  evaporate,  but  wipe  it  away  with  a 
clean  DRY  kimwipe. 

(d)  Solvent  cleaning  may  also  be  done  with  a  brush. 
Always  use  a  brush- which  has  soft  bristles  to 
prevent  scratching  the  conductor  surfaces,  and 
remembeV  to  wipe  dry  with  a  kimwipe, 

(2)    The  next  operation  in  component  installation  is 
cleaning  and  bending  the  component  leads  prior  to 
insertion  in  the  board, 

(a)  A,  nylon  rod  or  orangewood  stick  may  be  used  to 
bend  component  leads.  Be  sure  to  always  hold 
the  component  body  immobile  and  bend  only  the 

— pigtail  end  of  the  lead  ivith-a  smooth  wiping 
motion  of  the  finger, 

(b)  When  using  round  nose  pliers  to  form  90  degree 
bends  and  stress  relief  loops,  always  use 

.      EXTREME  care  not  to  dent  the  component  lead, 

(c)  ^he-initia1-step-in"form5ng-5tress--relief— loops — 

is  to  make  a  standard  90  degree  bend  ih  the 
lead.  \^ 

(d)  To  finish  the, stress  rj^ief  bend,  grip  the^lead 
just  beyond  the  90  de^ee  bend,  and  wipe  the 
pigtail  ^nd  smoothly  arbuijd^he  plier  jaws 
forming  a,  ,180  degree  loop 

(e)  The  COMFORMl  tool  "is' oiie  of  jnany  types  of 
special  lead  forming  tools.  . 

(f)  Special  tools,  such  as  the  COfitFORMl  tool,  may 

be  used  to  measure  prbper  component  lead  spacing. 
The  sliding  post  must  be' locked  into  place  with 
the  setscrew  after  the  firsts  are  inserted  into 
the  component  mounting  holes. 

(g)  The  upper  forming  posits  of  the  COMFORMl  tool 
reflect  the  measured  lead  spacing.    The  component 
is  inserted  into  the  forming  posts  and  the 
leads  are  then  wioed  firmly  against  the  side  of 
the  forming  post . 

Atter  bending  and  insertina  the  component  into  the  board, 
tne  next  step  is  to  properly  form  the  lead  termination. 
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(1)  -If  forming  a  stratght-through  terminatTon,  the  lead 
is  simply  cut  to  proper  length  wfth  flush-cutting 
pliers* 


d^traight  Thru 


UAD 


Semi  Clinched 


TERMiNATICMS 


?uXX  Clinch 

(2)  To  form  a  semiclinched  termination,  grip  the  lead 
^nd  with  pliers  and  bend  in  the  direction  of.a  run 

'  to  a  45  degree  angle,  without  PULLING  on  the  lead* 

(3)  After  bending,  the  lead  is  cut  with  flush-cutting 
pliers.    The  flush  side  of  the  cutter  is  ALWAYS  kept 
towards  the  board, 

(4)  For  full  clinch  leads,  tKe  bending  and  cutting 
process  is  the  same  as  for  semiclinch  leads, 

(5)  An  orangewood  stick,  which  will  not  damage  the  board 
in  any  way,  may  be  used  to  fully  clinch  the  pigtail 
down  to  the  run  surface, 

*^ 

jc*     Characteristics  of  high  qual ity  printed  cirucit  solder 
connections* 

(1)  The  soldered  area  extends  beyond  the  cut  end  of  full 
clinch  leads  sufficiently  to  form  a  fillet* 

(2)  The  bolder  must  flow  to  the  edges  of  the  pad  in  all 
cases* 

(3)  If  the  run  or  pad  is  plated  and  plating  has  bfeen 
removed,  solder  shall  be  flowed  over  ALL  exposed 
base  metal- 

(4)  On  a  single  sided  board  the  solder  forms  concave 
fillets  between  the  lead  and  pad  with  no  internal 
voids* 

(5)  On  a  double-sided  board  with  plated-through  h(iles  or 
flat-set  eyelets,  the  solder  should  completely  fill 
the  hole  and  cover  the  pads  on  both  sides  of  thv 
board* 

(6)  The  soldered  area  of  a  funnel-set  eyelet  forms  three 
separate  solder  joints;  one  on  each  side  between  the 
outer  flanges  and  the  pad,  and  one  through  the  hole 
between  the  inside  of  the  eyelet  and^the  lead. 
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(7)    Solder  finish  and  wetting. 

(a)  The  solder  finish  must  exhibit  the  following 
characteristics 

A.     A  smooth  gleaming  mirror^like  appearance 
2.     No  pits  or  holes 
y  31.     All  fillets  must  be  concave 

(b)  Solder  wett^^ng  characteristics  must  be  as 
follows 

L     The  edges  of  the  solder  flow  must  blend 
smoothly  into  the  soldered  surface  with  no 
ridged  or  bubbled  appearance. 

2.     There  must  Be  no  bays  or  crevices  extending 
back  into  the  solder  flow. 

Techniques  for  making  high  quality  printed  circuit  solder 
connections . 

(1)   Applicacion  of  flux 


(a)  Only  flux-cored  solder  should  b^  used^  as  it  ■ 
provides  automatic  application  of  flux  to 'the 
connection  while  soldering. 

(b)  For  large  areas  or  rapidly  oxidizing  surfaces 

*   a  quantity  of  external  flux  may  also  be  applied 
to  the  joint  prior  to  soldering. 

(2)    Proper  heating 

(a)    Proper  heating  can  only  be  accomplished  with 
a  correctly  prepared  soldering  iron. 

L     A  typical  soldering  iron  used  in  high 
reliability  soldering  has  different  tip 
sizes  which  are  used  for  different  masses 
to  be  soldered* 

2.     The  tip  should  be  inserte^d  to  the  bottom  of 
the  hole  and  the  setscrew  tightened  oently> 
as  excessive  force  will  cause  the  screw  to 
heat-sieze. 


3.     Dressing  soldering  iron  ^'ioz 


a.     Cooper  tips  should  be  dressed  with  a 
smooth  file,  only  when  cold>  to  prevent 
"oxidation  and  solder  repulsion* 
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b^.     When  using  a  plated  copper  tip,  never 
dress  the  tip  with  a  file.    Clad  tips 
should  be  cleaned  only  with  a  platers 
brush,  or  crocus  cloth  if  heavily 
oxidized. 

4.     After  cleaning  or  dressing  the  tip,  it 
MUST  be  tinned  by  flowing  a  generous 
amount  of  new  solder  onto  the  SHAPED 
surface  as  soon  as  the  iron  is  hot  enough 
to  melt  solder*    The  iron  Is  then  allowed 
to  idle  for  approximately  2  minutes  until 
it  reaches  full  operating  temperature^  at 
which  time  additional  solder  Is  added* 

5*     The  solder  is  left  on  the  tip  if  the 

^      iron  is  not  going  to  be  used  immediately* 

This  protects  the  hot  tip  from  the  rapid 

oxidizing  effects  of  heat* 

6*     Before  using  the  soldering  iron  to  make  a 
^      solder  joint,  all  excess  solder  must  be  ] 
-    removed  from  the  tip  with  a  brush  and 
 k1jnwij)e*^  ^  .  


If^the  iron  has  idled  for  some  time,  fresh 
solder  should  be  added  to  the  tip  prior  to 
wi^jing  off  excess  solder*  this  ensures 
that  any  impurities  will  flow  to  the  \ 
surface  of  the  solder  and  be  removed  ^ 
during  the  wiping  action* 

After  the  excess  solder  has  bsen  wiped 
off,  thermal  shock  the  tip  on  a  wet  sponge 
to  provide  a  clean,  dry  tip  for  soldering* 

The  thin  plating  (tinning)  slows  down 
oxidation  and  aids  in  heat  transfer  tc  the 
connection  when  soldering* 

(b)  To  achieve  proper  heating  of  the  connection, 
the  tip  size  and  the  wattage. of  the  element 
must  be  capable  of  rapidly  heating  the  mass  of 

the  Joint  being  soldered  to  the  melting  temperature 
of  a  solder* 

(c)  When  soldering  a  small  mass  connection^  the 
applied  heat  may  be  controlled  by  either  decreasing 
the  power  to  the  iron  witn  the  variable  AC 
control  or  by  decreasing  the  size  of  the  tip. 

(3)   Application  of  solder  ^ 
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The  iron  should  not  be  moved  duMng  the 
soldering  operation,  even  on  double  sided 
boards,  since  proper  cleaning  and  heating 
of  the  joint  area  will  allow  the  solder  to- 
flow  through  the  hole  and  form  the  entire 
j^jint  with  a  single  application  (except 
for  holes  without  metallic  reinforcement). 

Solder  is  applied  to  the  connection  by 
painting  the  solder  onto  the  area  to  be 
soldered  using  a  circular  rmtion*  Start 
by  forming  fillets  along  the  sides  of  the 
lead  and  tinning  the  cut  end  of  the  lead; 
finish  by  filling  in  the  large  flat  area 
of  the  pad* 

(4)    Cleaning  after  soldering. 

(a)  After  the  soldering  operation  is  completed  all  " 
flux  residues  must  be  removed  by  solvent 
cleaning! 

(b)  The  flux  residue' may  be  removed  using  solvent 
and  a  kimwipe  or  a  bristle  brush* 

(c)  Do  NOT  allow  the  solvent  ^o"HT^^dry~o n  The .  " 
board  as  it  will  leave  3  thin  layer  of  flux 

«        re^sidue  behind. 

(d)  Many  ^solvents  are  approved  for  circuit  board 
clearTfng*    The  four  most  highly  recommended 
solvents  in  order  of  their  overall  cleaning 
effectiveness  are: 

L  99*5%  pure  ethyl  alcohol 

2^*  99*5% jure  isopropyl  alcohol 

3*  1*1*1  trichlorethane 

4*  Freon  TF  ^ 

Inspecting  completed  printed  circuit  board  solder  connections 
for  quality. 

h     Standards  of  acceptance 

(a)  The  solder  joint  must  possess  the  proper 
quantity  of  solder. 

(b)  The  solder  finish  must  show  no  evidence  of 
defects.  ^ 


(a)    Before  applying  heat  a  thermal  shunjt  should  be 

attached  to  component  leads  if  dealing  with 

heat  s^nsTtT^e  components  such  as  diodes  and 
transistors. 


(b) 


L     Care  must  be  taken  not  to  solder  a  copper 
*^     thermal  shunt  into  the  circuit* 

2/    When  component  leads  do  not  provide  access  *or  the 
thermal  shunt  attachment  due  tc  thft  use  of 
mounting  hardware,  EXTREME  care  must  be 
used  to  prevent  heat  damage.    Some  heat 
protection  is  provided  by  the  mounting 
hardware  and  the  additional  lead  length* 

A  solder  bridge  is  formed  by  melting  a  small 
amount  of  solder  at  the  junction  of  the  tip  and 
the  joint.   This  forms  a  large  area  inter- 
metallic  bond  between  the  tip  and  the  joint, 
effectively  making  the  tip  a  part  of  the  joint 
and  allowing  maximum  possible  heat  transfer 
rate  from  the  tip  to  the  joint* 


Form  heat  bridge  here 


(c)    After  the  prepared  tip  is  placed  in  physical 
contact  with  both  the  lead  and  the  pad  and  the 
heat  bridge  has  been  established*  the  solder 
must  be  applied  to  form  the  solder  bond. 

1,     Use  only  clean  solder. 
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(c)    Proper  solder  wetting  action. 
^{d)    Proper  lead  termination  styles, 
(e)    No  board,  conductor,  or  component  damage. 
(2)    Indications  to  look  for. 
{a)    Solder  Quantity 

♦ 

1^.     Concave  fi  1  lets 

2i     Lead  contour  visible 

(b)  Solder  finish 

1^.     Bright,  gleaming  finish 

—      -  ^-  -    "  "  ""  " 

2,     No  pits  or  holes 

(c)  Wettincf  action 

K     Smooth  feathering  of  all  solder  edges. 


 ^2;^^ — No  "bay5n)r~creviceT"in~the"  edgg^6r"t"he  "sol^aeT 

flow. 

(d)  '  Lead  termination 
K     Proper  length 

2.  Proper  positioning  ^ 

3.  Pigtail  properly  flush-cut  '  . 
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(e}   Board, 'Conductor,  and  component  damage 


Overheated  Board 
Conductor  delamination 
2-     Conductor  nicks  and  scratches  * 
4t     Proper  component  installation 
t3)    Reasons  for  rejection 

"(a)    Insufficient  solder  quantity 

 -(-b)"  Poor^wetting         ;  ; 

(cJl  Excessive  solder  quantity 
(4)   Lead  cut  wrong  ^ 

(e)  Disturbed  solder  /T^  1 

   -p^--^rA-;--7^^^r^^  — 

(f)  Overheated  solder       j  ( 

(g)  Fractured  solder         WMm     ^    '  y^^^ 

(h)  Cold  solder  2l'^^elSica??on%'^are'S?y''^'' 

(i)  Dirty  solder 

(j)  Dead  solder  * 

(k)  Copper  exposed  at  the  cut  end  of  the  lead 

Applying  a  conformal  coating  to  a  repaired  printed  circuit 
board 

(1)  Preparation 

(a)  All  dirt,  grease,  and  other  foreign  matter  must 
be  removed. 

(b)  The  board  must  be  thoroughly  dried  and  free  of 
any  dampness, 

(2)  Application  techniques 

(a)  Dipping 

(b)  Brushing 

(c)  Spraying  Replace  conformal  coating,  ensuring 

a  con^lete  seal  to  component  and  old 
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C3}    Curing  the  coating  \ 

'       _  _   .  t 

(a)  ^  Never^cure  any  coating  below  normal  room 

temperature  - 

(b)  Follow  the  manufacturer's  directions  for 
best  results 

Final  inspection  of  a  repaired  printed^cfrcuit  board 

(1)  Standards  of  acceptance 

(a)  Board  restored  to  its  original  configuration ^ 

-    (b)    No  visible  degradation  to  any  part  of  the  arsembl 

(c)  The  conformal  coating  (if  any)  .intact  with  no  * 
voids  or  imperfections  > 

(2)  Indications^of  reliability  • 

 ^-)— RepB'i>"mad&"T?ith"the"^^aifigr'Eyp^  'components  and" 

materials  as  used  by  the  manufacturer 

(b)  ^  Repairs  made.  srtould'be*nearly  indistinguishable  a 

by  visual  inspection^  unless  they  distinguish, 
themselves  by  being  of  a  visibly  higher  quality 
thttttt^the  original  work  of  the  manufacturer. 

Safety  precautions  * 

(1)  Workpiece 

(a)  jNever  perform  any  action  on  the  workpiece  which 
will  cause  damage  or  degradation 

(b)  Handle  all  workpieces  as  though  extremely  fragile 

(c)  Maintain  scrupulous  cleanliness  at  all  times 

(2)  Tool 

(a)    Cl^an  and  store  all  tools  properly 

{b)    jNever  use  excessive  force  on  any  tool 

(c)    Use  each  tool  only  in  the  manner  it  was  designed 
to  be  used 

(3)  Personal  >^ 

(a)    Beware  of  burns  ^Vom  ail  hot  tools 
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(b)  When  usir^g  cheinicals  beware  of  skin^  eye,  and 
InteVnal  contactj  and  avoid  excessive  inhalation 
of ,  fumes. 

(c)  Use  eye  p'roieetlon  whefi.  using  power  tools,  and 
'when  there  is  a  chance"  of  splashing  chemcals. 

(d)  - ^Avoid  any  possibility  of  igniting  flgpiable 
\  ehemicals  or  in^terials. 
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ASSIGNMENT  SHEET  2-2-lA 
TITLE 

Cohformal  Coating  Removal  ^'7 

OBJECTIVES      *  ■  -  \. 

When  you  complete  this  lesson  topic,  you  will  be  able  to: 

IDENTIFY  the  basic  types  of  conformal  coatings  listed  in 
,       '  Volume  6  of  the  PACE  Rewofk.  and  Repair  Technolocy  Series  and 
MIL-I-4605SC,  without  error. 

2.2V2~T"  DETXRMIf^E  the  proper  conformal  coating  removal  method  to  be 
used*.on''selected  printed  circuit  boards.    Determination  will 
'   be  based  on, information  contained  in  Volume  6  of  the  PACE 
Series.  ■<  , 

2.2.3  REMOVE  various  conforfjjal  coatings  from  printed  circuit  boards 
 yxlQ9-lhe_che!0Tic.^^^ 


tools  necessary  as  outlined  in  Volume  6  of  the  PACE  Rework  and 
Repair  Jechnolo^y  Series* 

STUDY  ASSIGNMENT  ~  ^  .      ,  •  ^ 

.  Read  and  study  Notetaking  Sheet  2-2-lN^of  the  Student's  Guide. 

STUDY  QUESTIONS 

None 


r 
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NOTETAKING  SHUT  2-2-lN 
TITLE  ^ 

Conformal  Coating  Removal 
REFEREHCES 

PACE  Rework  and  Repair  Technology  Series,  Volume  6 
NOTETAKIMG  OUTLINE 

A.     Characteristics  and  recognition  of  comon  ronformal  coatings.. 
1*     The  six  basic  types  of  conformal  coatings 
a,  Epoxies 
.    b.     Acrylic  lacquers 


c.  Polyurethanes 
d»  Varnishes 

e.     RTV  (Room  Temperature  Vulcanizing)  materials 

f*     Parylene    ^  ^  '  * 

2.  Methods  of  indentifying  type  of  coaling  by  characteristics. 

a.  .     Each  type  of  coating  has  specific  characteristics  of 

^  hardness,  heat  resistance,  adhesion,  solvent  reaction, 

texture  and  brittleness. 

(1)  In  addition  to  the  above  characteristics,  coatings 
f        are  classed  as  being  either  thick  or  thin. 

(2)  A  thin  coating  Is  considered  to  be  0.025  ihches  or 
less  in  thickness.    All  coatings  thicker  than  0.025 
inches  are  classed  as  thick  coatings. 

b,  Individual  characteristics  may  overlap  or  appear  to  be" 
the  same;  however,  overall  characteristics  evaluation 
will  determine  the  coating  type. 

3.  Specific  characteristics  of  the  six  basic  coatings, 
a.  Epoxy 

(1)  Epoxy  is  normally  the  hardest  of  the  -six  tyvp^. 

(2)  The  application  of  heat  at  or  near  the  solder 
melting  tgnperature  causes  the  epo^y  to  overcure, 
re',ulting  in  a  breakdown  into  a  powdery  substance. 
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(3)    E-poxy  forms  the  strongest  surface  adhesion  bond  of 
all  of  the  confornial  coatings.    It  will  not  chip  or 
peel  and  may  be  considered  nearVy  unbreakable  under 
physical  stresses. 

(i)    Very  few  solvents  will  attack  epoxy,  and  the  ones 
that  do  will  also  attack  the  components  and  circuit 
boards  themselves  in  most  cases.    Therefore,  solvent 
rem6val  of  epoxy  coatings  is  NOT  a  recommended  pro- 
cedure and  should  b6  avoided.    The  cleaning  solvents 
recommended  in  a  previous  lesson  will  normally  not 
have  any  effect  on  epoxy  coatings. 

(5)  The  texture  of  epoxy  Is  normally  hard,  smooth,  and 
nonporous*  much  as  an  extremely  hard  olastlc. 

(6)  Epoxy  is  nonnally  very  brittle,  but  due  to  its 
great  adhesion  strength,  it  does  not  chip  or  crack 
without  the  application  of  extreme  stress. 

Acrylic  lacquer" 

(1)  Acrylics  are  relatively  hard  and  similar  in  appear- 
ance to  epoxies,  but  they  yield  more  readily  to 
scraping  and  cutting. 

(2)  Heat  readily  softens  most  acrylics-;  however,  if 
often  results  in  a  gummy  residue. 

(3)  The  adhesion  of  acrylics  is  usually  a  surface  bond 
only  and  will  often  chip  and  flake,  although  1t  is 
relatively  strong. 

(4)  Solvents,  such  as  1.1.1  trichlorethane  and  xylene 
reatdily  attack  and  soften  most  acrylics, 

(5)  The  texture  of  acrylics  is  normally  smooth*  non- 
Dorous,  and  of  medium  hardness  with  a, glossy 
finish  sim.ilar, to  automotive  lacquer'' paints.  > 

V  *  ,  ^  .  ^ 

'{6)    Acrylics  are  Eiuite  brittle  and  chip  read1%y,  but 

due  to  their  brittlfeness"  do  not  exhibit  a- tendency  to 
peel  in  largfe^  flakes.  *  ' 

Polyurethane  "     ■      '  " 

(i)    PoLyurethane  coatvigs  are  ^bund  with  videly 

varying  degrees  of  hardness  which  range  ^rom  an 

/'    extremely  hard  tyoe,  which  is  simlVa>-  to  eboxy^  to 
a  relatively  soft  consistency  whicn  fs  sirrilar  to 
an  RTV^compound. 
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(2)  Upop  appliration  of  heat,  at  or  near  solder  melting 
temperatures,  most  polyurethanes  tend  to  soften  raoidly 
and  become  easily  pltable  exhibiting  a  putty-like 
consistency . 

(3)  Polyurethanes  normally  form  a  medium-strength  surface 
bond  which  has  a  tendency  to  peel  or  flake  in  larger 
pieces^than  acrylics. 

(4)  Plastic  solvents  are  generally  the  only  type 
solvents  that  will  attack  polyurethane,  and  these 
Will  normally  also  attack  the  components  and  board. 
The  cleaning  solvents  recotrmended  in  a  previous  lesson 
will  normally  not  have  any  effect  on  polyurethane  coatinns, 

(5)  The  texture  of  polyurethane  is  normally  smooth,  glossy, 
and  nonporous,  but  MAY  be  dented  or  scratched  with 
light  pressure  such  as. a  fingernail. 

(6)  Polyurethanes  are  not,  brittle,  and  bend  readily, 
causing  them  to  tear  or  stretch  rather  than  crack 
or  break. 


d.  Varnish 


(!)   The  hardness  of  varnish  will  vary  with  age;  new 
'   varnish  is  relatively  hard  and  tough  while  old' 
varnish  tends  to  be  brittle  and  flake  very  easy. 

(2)  When  heat, at  or  near  solder  melting  temperature 

is  applied  to  varnish,  it  liquifies  and  gives  off  a 
very  strong  and  distinctive  odor  of  linseed  oil. 

(3)  The  adhesion  of  varnish  costings  tends  to  be  a, 
surface  bond  that  will  peel  readily,  but  cracks  , 
often. 

(4)  Organic  solvents  such  as  alcohol  and  mineral 
spirits  readily  attack  varnish,  however,  these 
solvents  leave  a  gumiiy  residue  on  the  board  upon 

'  ^  evaporation. 

(5)  The  surface  texture  of  varnish  is  often  rather 
lumpy  in  appearance  and  has  a  semiglossy  look- 

(6)  Varnish  is  relatively  brittle,  therefore  it  flakes 
rather  than  peels. 

RTV's  . 

'  (!)    RTV's  have  a  rubbery,  pliable  consistency. 
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(2}    Heat,  except  in  excessive  amounts  or  for  lonq 
durations,  has  little  effect  on  most  RTV's. 

(3)  RTV*s  will  be  found  to  have  a  wide  variety  of 
adhesion  strengths  which  range  from  readily 
peelable  to  extremely  tightly  bonded  to  the 

^  coated  surface* 

(4)  Common  solvents  have  no  appreciable  effect  on 

RTV  coatings*  although  sorne  may  cause  thti  surface  ' 
to  feel  as  i^"  it  has  been  greased  with  a  slick 
lubricant. 

(5)  The  texture  of  RTV  Is  smooth*  dull,  and  rubbery. 

(6)  RTV's  are  not  at  all  brittle  and  stretch  rather 
than  chip  or  break. 

f .     Parylene  ^  ^ 

(1)  Parylene  is  considered  to  be  a  hard  coating,  and^ 
is  normally  as  hard  as  epoxy. 

(2)  Heat,  approximately  480-500^F,  applied  with  a 

hot  knife  will  remove  parylene;  however,  the  chance 

of  damage  to  the  board  is  very  high  at  this, temperature* 

(3)  The  adh(>sion  of*parylene  provides  a  tough  pinhole 
free  coating  of  uniform  thickness  that  is  very  tightly 
bonded  to  the  coated  surface. 

(4)  Parylene  has  no  reaction  to  normal  solvents. 

(5)  The  texture  is  smooth  and  dull,  and  normally  clear* 

(6)  Parylene  1s  not  brittle  at  all,  and  bends  very  easily* 

8.     Coating  removal  si^ea 

1.     The  areas  from  which  the  coating  MUST  be  removed  in  preparation 
for  component  removal  from  the  circuit  boarri  are: 

a.  Remove  the  coating  from  all  lead/pad  areas  on  both  sides 

of  the  board*    This  will  allow  for  free  airflow  through  the 
mounting  holes  during  desoldering  of  the  leads. 

b.  Remove  the  coating  along  all  sides  of  the  component  to 
a  point  ON  OR  BELOW  the  widest  profile  of  the  body.  Do 
NOT  try  to  reniove  the  coating  all  the  way  down  to  the 
board  surface  due  to  the  chance  of  damage  to  the  board. 

% 


mm 


ERIC 


43 

4  9 


7b5* 


Problem:    Remove  bad  component, from  heavy 
conformal  coating  on  a  double  sided  G-iO 
board  with  plated  thru  holes*  , 


Remove  conformal  coating  from  pad  areas 
on  both  sides  of  board  (T ^  ensure  air 
flow  for  complete  solder  removal  and  cooling 


Methods  of  removing  conformal  coatinys 

1*     Chemical  removal 

a*     Chemical  removal  consists  of* the  removal  of  coatings 
using  solvents* 

b*     The  only  coating  which  is  readily  removable  with  solvents 
is  acrylic  lacquer  applied  in  a  reT^itively  thin  coating 
(less  than  0*025  inches)* 

c.     Chemical  removal  procedures  consist  of  the  following 
steps: 

(!)   Apply  the  chemical  spl^vent  sparingly. 

(2)  Apply  the  solvent  only  to  the-a^^a  from  which  the 
coating  ilUST  be  removed. 

(3)  For  best  results  the  solvent  should  be  applied 
with  a  small  brush  or  swab. 

M^)   The  solvent  should  be  blotted  up  continuously  to 
Prevent  its  spreading  into  undesired  areas  and  to 
allow  new  solvent  to  attack  the  newly  exposed  lower 
areas  of  th^  coating. 

(5)  Do  NOT  allow  prolonged  soaking  in  solvent^  t;^ 
prevent  -possible  damage  to  th^>  printed  circuit 
or  components.  L_ 
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2. 


Handtool  removal 


Handtool  removal  consists  of  the  removal  of  o 
using  controlled'heat,  serving,  and  peeliifgT 


b. 


Coating  removal  by  controlleli  heat  is 
epoxies  and  polyurethanes. 


c*     Scraping  and  peeling  removal  is  effective  on  ^ome  polyurethanes' 
and  most  RTV  compounds. 

3.     Power  tool  removal 

a.  Power  tool  removal  consists  of  the  removal ,of  coatings  by 
using  abrasive  grinding  and  abrasive  cutting  methods, 

b.  Coating  removal  by  abrasive  cutting  methods  is  effective 
on  all  coatings  applir-J  in  a  thick  layer  (greater  than 
0.025  inches). 

c.  Abrasive  grinding  removal  techniques  are  effective  on  all 
thinly  applied  coatings, 


Slightly  round  off  comers  to  help 
prevent  fiouging_of  board  during 
coating  removal  operations. 
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INFORHATIOH  SHEET  2-2-11 


TITLE 

Confonnal  Coating  Removal 
IHTRODUCTIOH 

This  information  sheet  is  an  aid  to  the  student  in  determining  the  type 
of  conformal  coating  and  the  best  method  for  removing  it* 

REFERENCES        ■  ^ 

HIL-$TD-454D,  Military  Standard  for  Electronic  Equipment 
.MILrC-47255,.  Coating,  Protective  for  Printed  Wiring  Board 
Volume  6,  of  the  PACE  Rework  and  Repair  Technology  Series 

IHFORWTIOn 

The  accompanying  charts  are  to  be  used  to  help  determine  the  type  of 
coating  and  the  best  roethod  for  removing  the  coating* 

CHART  1  -  This  chart  shows  the  typqs  of  coatings  and  a  list  of  charac- 
teristics that  ntust  be  tested  for*    By  matching  the  observed 
characteristics  with  the  chart,  you  should  be  able  to  readily 
"  determine  the  type  of  costing  on  the  printed  circuit  board 
under  test* 


CHART  2  -  This  chart  shows  the  types  of  coatings  and  a  list  of  the 

methods  that  may  be  used  for  removal  of  coatings*  The  meth 
are  numbered  for  each  type, with  the  best  (safest)  method  as 
the  lowest  and  the  least  desirable  (most  dangerous)  as  the 


SUHW^RY 


The  use  of  these  chflrts  should  ensble  the  student  tp  identify  and  remove 
conformal  coatings  correctly.    It  is  important  to  remember  that  ariy  of 
tjiese  methods  of  conformal  coating  removal  can  cause  damage  to  the  \ 
workpiece*  and  must  be  used  with  care.  ^ 


\ 
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CONFORMAL 'COATING  CHARACTERISTICS 


-Pi 


♦ 



HARD 

o 

a: 

UJ 

SOFT 

HEAT  REACTION 

SURFACE  BOND 
VERY  STRONG 

SURFACE  BONO 
STRONG 

SURFACE  BOND 
MEDIUM 

SURFACE  BONO 

SOLVENT 
REACTION 

Sf^OTH  SURFACE  , 

LUMPY  SURFACE 

UJ 

u. 

a: 

m 
m 

o 

s: 
o 

s . 

GLOSSY  SURFACE 

1  SEMI-GLOSSY 

DULL  SURFACE 

RUBBERY  SURFACE 

BRITTLE 

CHIPS  OFF 

CO 

CO 

UJ 
UJ 

STRETCHES 

UJ 

err: 
x: 

feb 

C_UJ 

t/xn 

rPOXY 

X 

X 

X 

X 

X 

X 

X 

♦ 

X 

X 

LACQUERS 

X 

X 

X 

.  X 

X 

X 

X 

X 

X 

I'OLYIjRrTIIANES 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

r 

VARNISH 

X 

X 

X 

X 

X 

X 

X 

X 

x' 

R.  1  .V, 

X 

X 

X 

X 

X 

X 

X 

.  X 

X 

X 

PARYLLNL 

X 

X 

X 

X 

X 

X  ■ 

X 
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CHART  1 


TABLE  1 


SUMMARY  OF   THE  MEDIAN  CORRELATIONS 
BETWEEN   EACH   PREDICTOR  AND   SOME  MEASURE  OK  SUCCESS 

FOR  EACH  PROGRAM* 


Predictors 


Vocational  V 
Program  INTEL 

HV 
IHTEL 

ARITH 

SPACE 

MECH 

PER- 
CEPT 

DEXT 

SPEC 

GPA 

ACH 

Auto 

Mechanics 

.20 

.  23 

.17 

.20 

»  .23 

.09 

.14 

P  a  V    ^  n  ^  w 
\r  ax    c  n  ^  X  y 

1  A 

.19 

.06 

.  24 

.  27 

.19 

.  18 

.07 

Drafting 

.  3  1 

.  29 

.  42 

.  2  5 

.  07 

.  24 

Electricity 

.18 

.  2*1 

.  20 

.  34 

.00 

.  24 

Machine  Shop 

.25 

.  23 

.  35 

.  30 

.44 

.22 

.  14 

.  20 

Industrial 
Arts 

.30 

.33 

.  29 

.  29 

.  25 

.  24 

.  10 

* 

.  26 

Business 
Education 

,44 

.  28 

.48 

.  23 

.  11 

.34 

.  16 

.44 

.46 

Bookkeeping 

.  44 

.11 

.  29 

.  15 

.39' 

Shorthand 

.40 

.30 

.38 

.  16 

.  13 

..51 

.  56 

.  51 

Typing 

.30 

.34 

...36 

.  23 

.  26 

.  33 

.  20 

,T,3  8 

...36 

Home 

Economics 

.38 

.46 

.44 

.36 

.  29 

.31 

.  20 

.42 

*Where  blanks  occur*  medians  were  not  calculated  due  to 

insufficient  data  (Prediger  et  al*/  1968)*     This  table 

was  modified  by  underlining  all  median  correlations 
above  *30* 
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^  REMOVAL  TECHNIQUE 


CONrORMAL 
COATING 


LISTED  IN  DESCENDING 
ORDER  OF  HARDNESS 


PARYLENC 

2 

*  1* 
(F- 

3 

1 

EPpXY 

3 

(cl 

4 

(c] 

1 

*  (c] 

* 

5 

(BSD) 

ACRYLIC  LACQUER 

1 

*  - 

3 

4 

(c] 

2 

POLYURETIIANE 

5 

(A&C) 

3 

(c] 

4 

(c] 

1 

* 

2 

VARMISH 

1 

(A&C) 

3 

4 

2 

* 

R.T.V. 

2 

(c: 

1 

*  1 

*.  ktlOTES  METHOD  THAT  POSITIVELY  IDENTIFIES  TYPE  OF  CONFORftAL  COATING, 

A.  SPECIFIC  TYPES  DF  COATING  COMPOSITIONS  ONLY. 

B.  FOR  THICK  COATINGS  (.025  fi  THICKER)-. 

C.  rOR  THIN  COATINGS  ONLY. 

D.  f)0  NOT  ATTEMPT  TO  GRIND  TO  BOARD  SURFACE  WITH  THIS  METHOD. 
L.  OHGANIC  SOLVrNTS  ARE  BEST. 

F.  USE  MODIFIED  DRILL  BIT  FOR  TIP  (SHAPED  TO  BEVELED  EDGE). 

CAlttlON;    yST  VTitlT  a\REj_APPROXIMATELY  500  DEGREES  F  NEEDED  AT  TIP. 


NOTE:    THE  PREFERRED  ORDER  FOR  APPLYING 
IMQIVIDUAL  REMOVAL  TECHNIQUES  Ta  SPECIFIC 
COATINGS  IS  NUMERICALLY  INDICATED.  THESE 
REf40VA1.  TECHNIQUES  ARE  LISTED  IN  ASCENDING 
ORDER  OF  THEIR  tiAMAGEABlLITY  TO  THE  TODULE 
UNDER  REPAIR.    ANY  OF  THF  METHODS  LISTED 
MAY  CAUS^  DAMAGE  IF'NOT  USED  WITH  CARE. 
ALWAYS  TRY  THE  LEAST  DAMAGE  CAUSING  METHOD 
FIRST.    CONSIDER  THE  POSSIBILITY  OF  HEAT 
OR  VIBRATION  SENSITIVITY  OF  COMPONENTS  " 
(VIEtRATION  EXPECIALLY  HILL  AFFECT  ALL  AREAS 
OF  THE  WORKPIECE).  • 


CHART  2 
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3*     Success  in  high  school  occupational  education  programs  does 
not  appear  to.be  correlated  with  manual  dexterity* 

4  *     Speci al  aptitude  tes ts  f  which  require  the  abi li ty  to 

perform  in  aroas  closely  related  to  a  given  occupation , 
appear  to  be  corfelated  with  success  in  high  school 
vocational  programs  * 


5  *     The  effectiveness  of  a  given  predictor  to  predict  success  in 
a  variety  of  occupations  varies  greatly*      (For  example,  the 
correlation  between  verbal  intelligence  scores  and  success 
in  carpentry  was   *14,  while  the  correlation  for  business 
education  and  bookkeeping  was   *44;   the  correlation  between 
nonverbal  intelligence  scores  and  success   in  home 
economics  was   found  to  be   *46,  while  the  correlation  for 
bookkeeping  was   *  11  * )  ^ 

Ghiselli    (1966)   conducted  a  literature  review  in  which  he 
summarized  data  pertaining  to  adu 1 ts  *     His   review  covered  the 
period  from  1919  to  1966  and  dealt  both  with  prediction  of 
success  in  training  and  on  the  job*     He  summarized  the  data  under 
each  of  two  occupational  classification  systems:     the  General 
Occupational  Classification   (GOC)   and  the  Dictionary  of 
Occupational  Titles    (DOT ) *     Since  the  GOC  sys  tem  appears  to 
represent  a  speci fic  breakdown  of  occupations ,   it  has  been  used 
in  this  summary*     The  correlation  coefficients  reported  are 
based  upon  the  mean  correlation  over  a  number  of  studies  of  a 
given  predictor  and  cri  terion  of  success  * 

Ghiselli    (1966,  pp*   33-64)   summari  zed  in  detail  those  types  of 
measures  that  have  predictive  validity  for  success  in  various 
training  programs  and  job  succef?s*     He  categorized  meas^res 
according  to  the  following  system*     It  is  interesting  to 
note  that  his  review  includes  personality  measures  as  indicated 
in  category  5* 


Intellectual  Abilities 

a*  Intelligence 

b ,  Immediate  Memory 

c.  Substitution 
d  *  Ari  thmetic 


Spatial  and  Mechanical 

a*     Spatial  Relations 

b*  Locations 

c*     Mechanical  Principles 


Perceptual  Accuracy 

a*  Number  Comparison 

b*  Name  Comparison 

c*  Cancellation 

d*  Pursuit 

e  *  Perceptual  Speed 

Mo  tor  Abi li  ties 

a*  Tracing 

b.  Tapping 

c*  Dotting 

d »  Finger  Dexterity 

e*  Hand  Dexterity 

f *  Arm  Dexterity 
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ASSIGNMENT  SHEET  2-3-lA 

TITLE  '  '  '  ' 

Desoldering  Printed  Circuit  Board  Components,         "  " 
OBJECTIVES 

When  you  complete  this  lesson  topic>  you  will  be  able  to: 

2*3.1        IDEl^TIFY  the  varif^us  types  of  printed  circuit  solder  connec- 
tions by  visual  inspection  of  selected  printed  circuit  boards. 
Identification  will  be  in  agreement  with  tNe  connection  listed 

in-Volutne  6  of  the  PACE  Rework  and  Repair  Technology  Series, 

J  ^  '  ' 

2.3.2       EVALUATE  the  repair  task  to 'be  performed  and  DETERMINE  the 
proper  desoldering  and  component  remoiTa^"  method  to  be  used 
on  selecte4  printed  circuit. boards  utilizing  information 
contained  in  Volume  6  of  the  PACE  Series* 

^2,3.3       DESOLDER  various  types  of  printed  circuit  solder  conne,ctions 

using  the  wicking>  manual  vacuum  and  motorized  vacuum  extraction 
methods  and  proper  tools  necessary  as  outlined  in  Volume  6  of 
the  PACE  Series. 

STUDY  ASSIGNMENT 

Read  and  study  Notetaking  5heet  2-3*-lN  of  the  Student's  Guide, 
STUDY  QUESTIONS    •        ^  •     .     -  . 

* 

None 
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NOTETAKING  SHEET  2-3-XN 

TITLE  "  '  ^  ;  , 

Oesoldering  and  Removing  Components  * 

REFERENCES 

PACE  Rework  and  Repair  Technology  Series,  Volume  6. 

"NOTETAKfMG  OUTLIME    *  .         ^  • 

A,     Recognition  and  characteristics  of  printed  circuit  solder- joint 
types  •  _ 

-T 

1*     Common  joint  types  . 

a*     To-recognize  the  various  solder- joint  types,you  must  take 
^'  into  consideration  the  board  circuitry  style/  the  lead 
termination  style,  an^  the  style  of  hole  reinforcement. 

b.     Of  the  three  considerations,  board  circuitry  style  is , the 
easiest  to  recognizee.    It  consists -of  the  following: 

(X)   A  single  sided  board  which  has  conductors  on  one 
side  only* 

* 

(2)   A  double  sided  board  which  has  conductors  on  both' 
sides. 


A 


Single  Sided 


Double  Sided 
BOARD  TYPES 


Double  Sided,  plated  Thru  Hole 


X307P8 


The  consideration  of  hole  support  is  generally  the  hardest 
to  identify  because  it  is  often  hidden  beneath  the  solder. 
The  various  styles  of  hole  support  are:  *  ' 

(1)  Ho  hole  support,  single  sidecl  board 

(2)  Plated-through  hole,  single  sided  board 

(3)  Eyelet,  single  $ided  board 

(4)  Plated-through  hole,  double  sided  board 

(5)  Eyelet,  double  sided  board 

(6)  Fused  eyelet,  double  sided  board 

50  •      .  .  , 


Single  Sided,  Eyeletted  Double  Sided.  Eyeletted 

EYEUTS  IH  OlfFERENT  TYPE  BOARDS 


^  ^3 

Double  Sided,  Plated  Thru 
w/  Eyelet 


Flat  Set 


"■V"  ) 

'/■■'■' 4  M  ■. 

Si/'.; 


V 


Funnelet 


Roll  See 


EYELET  TYPES 
May  be  found  in  any  combination  of 

head  types. 


Plain  Petal  Set 

Any  style  eyelet  may  be  obtained 
in  both  head  types. 


\ 


Hole  supports  normally  form  "interfaclal  connections" 
which  are  a  means  of  electrically  joining  the  circuitry 
on  double  sided  boards.    The  various  styles  are: 

(1)   Clinched  buss  wire,  soldered  on  both  sides. 

f2)   Any  type  or  style  of  eyelet,  soldered*  to  both 
sides. 

CoRippnent  lead  termination  styles 

(1)  A.fuUy  clinched  lead,  a  common  type  often  used  in 
machine  soldering  as  well  as  hand  soldering. 

(2)  '  A. semicl inched  lead,  easier  to  remove  during  repair 

than  a  full  clinch  lead. 

(3)  A  straight  through  lead,  which  provides  the  greatest 
, degree  of  repairability. 

(4)  An  offset  pad  termination  which  has  ftre  hole 
drilled  outside  of  the  pad  area. 

. (S)   A  crimped  lead  on  the  component  side  which  provides 
component  clearance  for  improved  solverit  cleaning  and 
flf^air  circulation.    This  also  provides  clearance  to 
prevent  components  with  a  high  operating  temperature 
froin  scorching  the  circuit  board.    Note  that  this 
Is  NOT  a  lead  termination  but  a  component  mounting 
'  method.'      /t  '  ! 
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(6)  A  spaded  lead  terminatTon,  in  ^"^^ 
*  which  the  end  of  the  lead  is  [ 

crimped  after  being  passed  through     Q  jSl 

the  printed  circuit  board*    NOTE  — ^   

THAT  THIS  STYLE  OF  TERMINATION  IS  ^ 
EASILY  HIDDEN  BY  THE  SOLDER  AMD 
.  THAT  THE  LEAD  MUST  BE  CUT  BETWEEN       Id  U 
THE  COMPONENT  T^RITTHE  SPADED  C'^w> 
PORTION  BEFORE  ATTEMPTING  TO 
REMOVE  THE  LEAD  FROM  THE  HOLE. 

(7)  A  lap  solder^joint  lead  termination, is  a  form  or 
style  in  v^hich  the  component  lead  does  NOT  pass 
through  the.  circuit  board.    Note  that  a  lap  joints 
may  be  used  with  both  round  and  flat  leads* 


2.     loentifica^tlon  methods 
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WARNING:   When  indentifying  solder-joint  types,  you  are 
apt  to  find  several  different  styles  of  solder-joint  ^ 
construction  on  a  single  printed  circuit  board; 

You  are  also  apt  to  encounter  component  leads  WELDED  to 
the  printed  circuit  board  P<d  or  run* 

(1)  Welded  leads  MOST  NOT  be  mistaken  for  solder  joints 
since  they  CANflOT  be  removed  with  a  soldering  iron* 

(2)  The  fine  black  line  across  the  component  lead  is  the 
identifying  characterisitc  of  a  welded  joint* 

(3)  Any  attempt  to  remove  the  lead  with  a  soldering  iron* 
will  damage  the  board  by  overheating,  without  disturbing, 
the  weld*  '  * 

Use  the  following  means  to  identify  board  circuitry 
style: 

(1)  Inspect  visually*  ^ 

(2)  Use  a  bright  light  to  backlight  the  board*  if 

.    needed,  to  show  the  relationship  of  interconnection 
paths* 

Use  the  following  means  to  identify  lead  teWiinations 
style: 

(1)  Inspect  visually 

(2)  Remove  solder  from  the  joint  to  determine  if  there 
are  any  hidden  termination  characteristics 

Use  vhe  following  means  to  identify  hole  support  styles: 

(1)    Inspect  visually  ' 
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(2)  Remove  all  solder  from  the  connection^  CAREFULLY^ 

to  determine  hidden  hole  reinforcement  characteristics. 

  *  ^ 

B.     Desoldering  methofJs  for  prljited  circuit  solder  joints, 

-1.     Removal  by  wicking, 

a*     Solder  removal  by  the  wicking  method  consists  jf  using 
finely  stranded  wire  (either  braided  or  twisted)  in 

^      conjunction  wi th  liqMid  flux  and  heat  to  cause  all  but 
^    an  extremely  thin  layer  of  solder  to  be  rejuoved  from  the 
^otnt 

b.  Capillary  action  causes  the  solder  to  be  drawn  up  ^nto  the 
wicking  material 

c^     this  action  is  aided  by  the  liquid  fluxes  ability  to  increase 
the  wetting  action,  , 

2*     Manual  vacuum  extraction, 

a,  ,   Solder  removal  using  the  manual  vacuum  method  consists 
of  a  manually  controlled  and  operated  one-shot  vacuum 
source  in  conjunction  with  heat  to  create  a  vacuum, 
airflow  whicfi  pulls  molten  soliJer  from  the  joint. 

Manual  vacuoni  usually  has  the  advantage  of  instant 
vacuum  rise  time  (zero  tb^maximum  with  ^o  delay), 

c.  .  Manual  vacuum  may  have  one  o.r  more  of.  the  following^ 

disadvanl;ages: 

-  (1)    Extremely  high  vacuum  levels  which  may  cause  damage 
^  by  lifting  conductors  from  printed ^circuit  boards^ 

"    since  the  conductor  bonding  material  has  greatly 
'    '  reduced  strength  at  solder  melting  temperatures. 

'  '  (2)  -Inability;  in  some  cases>  to  apply  the  vatuum  tip 
ancl  the  source  of  heat  to  the  solder  joint  at  the 
same  time, 

(3)  Short  vacuum  duration  or  physical  movement  of  the 
vacuum  tip  caused  by  manual  operation  of  the  vacuum 
source  may  cause  incomplete  solder  removal,  necesS)- 
itgting  multiple  applications  of  heat  which  can  result 
in  damage. 

3.     Motorized  v/xuum  extraction 

a/    Solder  removal  using  motorized  vac  ,um  consists  of  a 

continuous  vacuum  source  such      an  airbottle  and  venturi 
combination- or  an  electrically  driven  vacuum  pump*  which 
provides  a  continuous  vacuum  to  a  heated  solder  extraction 
tip  and  removes  molten  sol^^^r  by  vacuum  airflow. 
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b*     Motorized  vacuum  is  nomally  controlled  by  a  foot- 
switch  and  differs  from  manual  vacuum  primarily  in  that 
It  supplies  a  continuous  vacuum. 

Motorized  vacuum  extraction,  has  several  advantages: 

(1)  The  vacuum  can  generally  be  set  at  the  desired 
level 

(2)  The  extraction  tip  and  the  heat  source  are  usually 
combined  into  one  tool* 

(3)  The  availability  of  continuous  vacuum  allows  solder 
removal  with  a  single  application  of  heat* 

d.     Motorized  vacuum  sources  may  hive  a  vacuum  rise  time 
which  is  slower  than  desired. 

C*     Selection  and  ^use  of  desoldering  tools* 

1,     The  seletitiorrOf  tools  and  techniques  to  be  used  in  a 
particilar  desolderin^operation  will  be  determined  by 
the  type  of  solder- joint  and  lead  termination* 

2*^   The  tools  and  techniques  chosen  MUST  be  those  least  likely 

to  cause  damage  of  any  nature*  To  avoid  damage,  the  following  ' 
factors  should  be  considered: 

a*     The  effect  of  the  chosen  technique  on  the  board  materials* 

; b*^  The  effect  of  the  chosen  techniques  on  the  circuit 
conductors* 

c*     The  effect  of  the  chosen  techniques  on  the  adjacent 
components* 

NOTE;    Testing  and  evaluation  have  shown  the  following  techniques 

have, effective  and  reliable  applications.    The  technician  must 
decide  which  technique  is  best  for  a  specific  task,  keeping 
In  mind  at  all  times  the  REQUIREMENT  of  causing  NO  damage/ 

0*     Inferior  methods  of  solder  extraction  -  solder  reinoval  methods 
which  should  not  be  used  or  whirh  have  limited  applications* 

1*  The  heat  and  shake  method,  which  should  not  be  used  since 
It  does  not  reinove  all-  solder,  and  it  causes  solder  to  be 
splattered  over  otf\er  areas  of  the  circuit  board* 

'2*  The  heat  and  pull  method,  which  should  not  be  used  since 
hidden  component  lead  terminations  may  cause  damage  when 
pulled  through  the  board* 
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3.  The  heat  and  blow  method,  which  should  not  be  used  for  the 
same  reasons  as  the  heat  and  shake  method. 

4.  The  squeeze-bulb  solder  extraction  method  is  inferior  due  to 
.the  tip  size,  incomplete  extraction,  and  frequent  solde*" 

spillage  onto  the  circuit  board. 

5.  The  spring  plunger  extractor  (solder  removal)  method  has 
limited  application  since  it  does  not  work  well  in  small  areas 
and  does  not  remove  all  of  the  solder. 

Procedures  for  wicking  solder  removal 

1.  Select  a  piece  of  wicking  material  (braid  or  stranded. wire) 
which  is  smaller  than  the  area  being  desoldered. 

2*     Dip  the  wicking  material-  in  liquid  flux  and  place  it  on  the 
area  to.be  desoldered,  taking  care  to  enSure  that  there  is  no 
overlap  of  wipking  material  onto  the  board  material* 

"  '  3*     Apply  a  clean,  dry  soldering  iron  tip  to  the  braid  using  * 
■  .   GENTLE  pressure,  without  moving  the  tip  around  on  the  faraid. 

4.  The  wicking  material  may  be  drawn  across  the  area  to  be  de- 
soldered  after  the  solder  melts  and  begins  to  soak  into  the 
wicking  material* 

5.  If  solder  stops  flowing  into  the  wicking  materi&l  before  i^t 
has  all  been  refnoved,  or  if  all  of  the  Mux  is  boiled  away 
before  renioval  is  complete,  the  operation  must  be  repeated  ^ 
being  sure  to  cut  "ff  the  filled  portion  of  the  wicking 
material  to  provide  a  fresh  wicking  area  for  absorption  of 

■  solder* 

6.  Wicking  material  works  progressively  better  as  the  number  of 
strands  increases  and  the  size  of  the  strands  decreases* 

7.  The  following  damages  can  result  by  improperly  using  the 
wicking  method: 

a.  Scorching  caused  by  excessive  heat  and  allowing  the  flux 
to  completely  boil  away. 

b.  Measles  caused  by  allowing  hot  wicking  material  to  over- 
lap the  pad  area  and  contact  the  board  material. 

F,     Procedures  for  manual  vacuum  solder  extractor. 

1.     Apply  the  soldering  iron  tip  and  the  extractor  tip  to  the  area 
.  to  be. desoldered  at  the  same  time.    Mote  that  the  space  to  do 
this  is  a  limiting  factor. 
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2.     Upon  observing  a  complete  solder  melt,  press  the  release 
trngger  which  will  create  a  vacuum  and  cause  the  solder 
—  toVbe  extracted* 

^  3.     Thejextractor  roust  be  firmly  held  to  minimize  recoil  which 
may/ cause  the  extractor  tip  to  jump  away  from  the  joint  and 
result  in  incomplete  extraction  and  the  necessity  of  repeating 
the  operation  several  times,  with  the  chanpe  of  board  damage, 

4.  This  method  will  NOT  remove  100%  of  the  bolder  and  may  cause 
circuit  pad  lifting  on  single-sided  boards  due  to  the  extremely 
high  vacuum  which  is  generated.  j 

5.  "     Proper  care  of  this  tool  tb  maintain  efficient  operation 

requires  that  it  be  disassembled  and  cleaned  thoroughly  on 
a  regular  basis* 

G.     The  most  efficient  and  versatile  of  all  solder  extraction  methods 
is  the  motorized  vacuum  method  utilizing  the  **SX  300*'  solder 
extractor,  which  has  the  following  feature?: 

L     In-line  extraction  path  allowing  solder  to  be  pulled  directly 
into  the  solder  trap  chamber, 

2.  Positive  locking  mechanism  for  chamber  end  caps  allowing  the 
unit  to  be  used  for  both  vacuum  and  pressure. 

3.  Long  thin  heating  element  allowing  access  to  confined  areas. 


4.     The  operator  is  protected  from  contact  with  the  hot  glass 
solder  trap  chamber  since  it  is  installed  within  the  plastic 
handle. 


pace:  IN-LlNe-eXTRACTOR 

NOTE:    The  following  procedures  or  techniques  should  be  utilized  with 
the  motJrized  vacuum  extraction  method  to  achieve  maximum  eff- 
.  ectiveness  and  minimum  workpiece  degradation* 

H*     Motorized  vacuum  extraction  techniques*  ^ 
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The  extractor. tip  must  be  positioned  to  allow  maximum  airflow 
through  the  soldered  connection  for  best  results.    In  a  dead 
.end  hole  situation,  the  majority  of  the  solder  is  removed  with 
the  vacuum  and  the  remainder  is  blown  out  with  pressure.  To 
prevent  sweat  joints  between  component  leads  and  circuit 
conductors,  a  stirring  motion  of  the  lead  with  the  e:<tractor 
tip  MUST  be  used. 

a.     A  sweat  joint  is  a  paper-thin  solder  joint  formed  by  the 
minute  amount  of  solder  rernaining  on  1;he  conductor  and 
lead  surfaces  which  cannot  be  removed  by  extraction. 


b.     To  properly  prevent  sweat  joints  from  forming^  the  lead 
must  be  moved  in  a  stirring  motion  as  soon  as  the  solder 
has  completely  melted  and  before  vacuum. is  applied.  The 
stirring  motion  must  be  maintained  during  the  vacuum 
application  and  }<ept  up  until  the  airflow  has  caused  the 
solder  to  cool  and  solidify. 

NOTE:    During  the  stirring  action*  the  extractor  tip  MUST  NEVER 
CONTACT  ANYTHING  EXCEPT  THE  SOLDER  AND  THE  LEAD  ITSELF 
since  contact  with  circuit  conductors  will  nearly  always 
cause  damage* 

2.  Lead  and  hole  size  })ave  several  factors  affecting  solder 
extraction*  . 

a.  The  amount  of  space  between  the  lead  and  the  sides  of  the 
hole  will  affect  the  extraction  efficiency  by  varying  the 
airflow  through  the  hole. 

b.  The  depth  of  the  hole  will  determine  the  length  of  time 
the  heat  must  be  applied  for  a  complete  solder  melt* 

3.  Both  the  inside  and  outside  diameters  of  extractor  tips  must 
be  considered  when  selecting  a  tip. 

a      The  inside  diameter  is  determined  by  the  component  lead 
diameter^  which  it  (fiust  fit  over. 

b.  The  outside  diameter  is  determined  by  the  size  and  mass 
of  the  pad. 

c.  Extractor  tips  may  be  modified  to  fit  over  various  lead 
terminations^  or  to  fit  small,  low-mass  pads. 

(1)  A  ball  mill  can  be  inserted  inside  the  tip  and  used 
with  the  rotary  tool  as  a  turning  and  holding  device. 

(2)  A  file  is  used  to  shape  the  tip  to  the  desired  form 
as  it  is  turning. 
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d.     The  exposed  copper  on  the  modified  tip  should  be  tinned 
to  prevent  oxidation  and  impirOve  heat  transfer. 

NOTE":    The  extractor  handpiece  {element- and  tip)  will  attain  a 
temperature  of  approximately  1,000  degrees  at  maximum  * 
setting  of  the  variable  AC  control  and  MUST  be  used  with 
EXTREME  CAUTION,    The  temperature  MUST  be  properly  adjusted 
for  each  particular  task  to  avoid  causing  overheat  damage 
to  the  workpiece, 

1*    .Component  removal  procedures  after  solder  extraction  are  as  follows 


'  L     Straight-through  terminations  allow  the  component  to  be  lifted 
gently  from  nonconfortnal  coated  boards. 

2.  The  various  clinched  style  tenpinations  may  require  the  break- 
ing of  a  sweat  joint  which  may  be  done  by'gripping  the  lead 
with  pliers  or  tweezers  and  rotating  the  clinched  portion, 
approximately  30  degrees  PARALLEL  to  the  board  surface* 

3.  After  breaking  the  5weat  joint  the  lead  may  be  lifted  gently 
to  a  straight  position* 

NOTE:    Do  NOT  attempt  to  lift  or  straighten  the  lead  until  the 
sweat  joint  is  broken, 

4.  After  the  component  lead  is  completely  free  and  straight 
remove  the  component  from  a  conformal  coated  board  by 

*  • 

a.  Heating  the  component  with  a  soldering  iron  tip  or  by 
blowing  hot  air  from  the  solder  extractor  {preferred 
method) 

NOTE:    Use  extreme  caution  not  to  cause  damage  to  the  workpiece 
with  the  heat  of  this  operation* 

b.  After  any  residual  coating  is  softened  by  heat,  grip  the 
component'gently  with  a  pair  of  tweezers  or  plfers  and 
free  it  from  the  coating  by  a  gently  side-to-side  rocking 
motion. 

c.  At  this  point  the  component  may  be  lifted  carefully  from 
the  board,  ^ 
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J*     Evaluating  i ndTviduaT-workpieces  to  determine  proper  techniques  for 
desoldering  and  removing  con^onents. 

1*     A  careful*  thorough  physical  examination  must  be  made  to  - 
^  determine  the  solder-joint  characterisitcs*  most  effective 

desoldering  technic^ue,  and  the  tools  to  be  used  In  applying 
these  techniques. 

2*     A  careful  step-by-step  analysis  of  the  task  as  it  is  to  be 

performed  MUST  take  into ^consideration  possible  hidden  character 

 -    -istics*     -  -      -    . 

K.     Inspecting  completed  work  for  damage  to  the'circuit  board  or  to  the 
^  remaining  components. 

1.     Board  damage.  -  check  for: 

a*     Scorching  or  charring  caused  by  component  failure  or 
improper  repair  techniques* 

b*    Measling*  which  is  the  appearance  of  white  spots  that  are 
small  areas  of  the  fiber  glass  strands  which  have  been 
exposed  by  heat«  abrasion*  or  solvent  action. 

c*     Possible  cracks  or  breaks  in  the  board  material* 
2*     Conductor  damage  -  check  for: 
'    a*    Any  missing  pads  or  conductors* 

b*     Any  nicked  or  cracked  conductors* 

c*     Lifted  or  delamlnated  pads  or  conductors* 
3*     Component  damage    check  for: 

a*     Cracked*  broken*  or  overheated  components* 

b*     Deformed  or  broken  component  leads. 

Poor  solder  joints  and  loose  or  splashed  solder  which  may 
cause  shorts* 

L*     Safety  precautions 

L  Workplece 

a*     Never  perform  arxy  action  on  the  workpiece  which  will 
cause  damage  or  degradation* 
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Kandle  a]1  workpieces  as  though  extremely  fragile. 
Maintain  scrupulous  cleanliness  at  all  times. 


Properly  clean  all  tools  and  store  them  in  the  proper 
place.    Special  care  is  necessary  in  maintaininc,  the  SX 
300  Solder  Extraction  System, 


(1)  RemovingTIie  glass  chamber  -  Use  a  gentle  push-turn 
motion  to  release  the  retaining  capi  and  carefully 
withdraw  the  glass  chamber  to  avoid  breakage. 

(2)  Cleaning  the  glass  chamber  -  The  large  bristle  brush 
is  used  to  clean  the  gla^s  chamber  after  carefully 
pushing  out  the  metal  baffle  and  the  cotton  vapor 
trap,    A  light  coating  of  mineral  oil  after ^cleaning  , 

/  will  aid  in  future  cleaning, 

(3)  Cleaning  the  .extractor  element  -  The  extractor 
element  is  cleaned  with  the  small  wire  brush*  after 
the  tip  is  removed*    Cleaning  and  tip  removal  must 

be  performed  AT  LEAST  once  daily*  (or  every  8  hours  ^ 
"of  operation)  and  the  extractor  shall  be  stored-with 
the  tip  renroved. 

(4)  For  periodic  and  unscheduled  maintenance  of  the  SX- 
300  power  and  vacuum  supply  refer  to  the  equipment 
handbook.  - 

♦ 

Never  use  excessive  force  on  any  tooK 

Use  each  tool  only  in  the  manner  for  which  1t  was  designed 
to  be  used. 

Check "^11  electrical  cords  daily  for  damage  from  hot 
tools*  solvents*  or -abrasion. 


Beware  of  burns  from  hot  tools  (keep  tools  in- the  holders 
provided) . 

Avoid  prolonged  skin  contact  and  excessive  breathing  *f 
chemical  fumes. 


3. 


Personal 


Beware  of  flammable  chemicals  and  materials. 
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Glass  Chamber 


Cap  Tension  Spring    ^  '  Silicon 

/Rubber  End 


Vacuum  Hose 

Fit ting _ 


a* 

fO 


Locking  End 
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Loosely  packed 

cotton  (just 

/touching  alumi-- 
^num  end  bafr 


Pick-up  Tube  from  Element 


Metal  Washer 
\  n  Heat  Baffle 'o 
Seal 


Aluminum  End  Baffle 
(Tight  Against  Silicon 
Rubber  Seal) 


Aluminum  **S*^- 
Baffle  (Just  touching  cotton) 


Note:    Aluminum  "S''  Baffle  should 
be  a  snug  fit  in  glass  chamber,  and 
muat  not  touch'  gick-up  tube  from 
elenent ! 

If  allowed  to  touch  pick-up  tube, 
molten  solder  will  be  chilled,  solidify 
and  block  tube.    Reducing  or  stopping 
.Vacuum  Jclow  to  extractor  tip.  Work- 
piece  damage  will  result? 


/ 

i —  Front  Silicon  Rubber 
Seal, 

Note:    Glass  chamber  must 
seat  or  tap  seal,  or 
vacuum  will  be  lost  (front 
seal  is  mounted  inside 
extractor  hand  piece) 
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SUMMARY 


The  results  of  this  review  and  synthesis  of  the  literature  are 
mixed/  depending  upon  whether  one  is  speaking  of  the  results  of 

predictive  studies  or  classification  _studies  .  Regarding  

predictive  types  of  studies*   there  are  no  generaliaable 
criteria  that  can. be  used  by  people  select in g  and  admitting 
vocational  students  to  optimize  student  selection  and  admission 
for  a  wide  range  of  vo cation al  programs ,     This  seems  to  be  ^ 
true^  regardless  of  whether  one  defines  success  in  terms  of, 
training  success  orjobsuccess. 

This  does  not  mean  it  is  impossible  to  develop  highly  specific 
sets  of  criteria  to  predict  success  in  a  specific  curriculum 
within  a  particular  sqhool.     The  studies  conducted  at  the  Los 
Angeles  Trade'^Technical  College   (Crawford,  .  1966)   and  findings  of 
other  researchers  point  this  out*     However ,   there  seems  to 
be  little  promise  that  one  or  two  selected  and  devel oped 
instruments  could  be  administered  to  large  numbers  of  students 
and  used  to  predict  their  potential  success  in  a  range  of 
vocational  programs. 

There  does  appear  to  be  promise  t  however  t   for  predicting 
success  by  using  information  classification  methodologies. 
These  methods  would  allow  students  to  be  compared  with  people 
who  have  been  successful  in  a  variety  of  training  programs  or 
occupations  t  since  research  has  shown  that  people  -  who  t€ind 
to  be  successful  in  different  occupations  or  training  programs 
do  dif fer  in  terms  of  characteristics  me as u red  by  s tandardized 
instruments.     Based  on  these  data  comparisons ,   students  could 
be  informed  about  the  extent  to  which  they  compare  favorably 
or  unfavorably  to  various  character is  tics  typical  of 
succes sful  people  in  specific  training  programs  or  occupations . 
Although  this  is  possible,  some  researchers  criticize  this 
approach  because  it  is  not  possibleto  guarantee  that  the 
characteristics   that  differentiate  successful  people  in 
different  training  programs  are  really  those  characteristics 
related  to  success  in  the  programs .     People  who  select  this 
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ASSIGNMENT  SHEET  2-4- lA 


TITLE 


( 


Repair  of  Damaged  Prjnted  Circyit  Boards 
OBJECTIVES 


Wfren^oircomplete  this  lessdri  topi c,"you~ will  be  able  to: 

'   '-  .  \ 

2.4.1  ■  IDENTIFY  the  four  categories  of  damage  cotwnonC'to  printed 

circuit  boards. as  identified  in  MII-STD-275C  and  454D. 

2.4.2  DETERMINE  the  extent  of  repair  required  and, proper  , repair 
techniques- to  be  used  on  anyprinted  circuit  board  in 

'    accoVdance  with  information  contained  in  MIt-STD-275C  and 
454D.       ■      ,  _  - 

2.4.3  REPAIR  damaged  printed  circuit  board  lamjna'te':,  conductors 
and  relets  using  the  proper  tools  and'techniqyes  and  to 
the  standards  outlined  in  MIL-STD-275C  and  454D.v- 

STUSY  ASSIGNMENT'  •  '  , 

Read  and  study  Notetaking  Sheet  2-4-lN  of  the  Student's  Guide. 

STUDY  QUESTIONS 

None  • 
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NOTETAKING  SHEET  2-4-lN 
TITLE 

Repair  of  Damaged  Circuit  Boards       ,  .  '  . 

REFERENCES   _  __   

MIL-STD-454P 
MIL-STD-275C 

WDTETAKING  0UTII»E  .  ^  | 
A.     Types  of  circuit  board  damage* 

1*     Four  common  categories  of  damage  are: 
a.     Cracked  boards 

»b*     Scorched*  charred  or  deeply  burned  boards* 
c*     Broken  boards*  ' 
d*   ^Delaminated  circuit  board  layers* 
2*     Determining  the  extent  of  damage* 

a»     Cra'iked  boards    *  ^ 

(1)  Length  and  depth  of  the  crack  must  be  determined  by 
pttysical  inspection* 

(2)  Disruption  to  conductors  and  components  caused  by 
the  crack  must  be  determined* 

(3)  Care  must  be  taken  in  examining  cracked  boards  not 
to 'cause  additional  damage* 

* 

b*     Scorched*  charred  or  deeply  burned  boards*  ^ 

(1)  Determine  the  area  of  the  board  affected  by  the 
'  discoloration  of  the  surface*  molten  or  blackened 

conductors  and  burned*  melted  or  blackened  components. 

(2)  Determine' the  depth  ofithe  affected  area  which  may 
range  from  a  slight  surface  discoloration  to  a 
gaping  hole  through  the  circuit  board. 


^  14G2 
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c.  Broken  boards 

(1)  Determine  If  all  parts  of  the  board  are  present.  ,  % 

(2)  Determine  if  circuit  conductors  or  components  have 
"been  affected  by  the  break.  / 

(3)  Determine  if  the  broken  pieces  may  be  rejoined 
RELIABLY  or  if  new  pieces  must  be  manufactured* 

d.  Delaminated  circuit  board  layers. 

(1)  Determine  the  area  of  delamination* 

(2)  Determine  if  the  circuit  conductors  or  components 
have  been  affected  by  the  delamination* 

NOTE:    This  type  of  damage,  unless  occurring  in  a  limited 
area,  is  beyond  the  capabilities  of  fiejd  tools  and  techniques 
and  required  manufacture  of  a  new  board  laminate  (possibly  using 
conductors  and  components  off  the  damaged  board). 

Circuit  board  repair  techniques. 

1.     Patching  ^ 

a.  Damage  which  does  not  extend  completely  through  the  board  may 
'   be  repaired  by  the  patching  technique. 

1  *  *  J 

b.  ^     The  patching  technique  consists  of  "the  following  steps: 

(1>   If  the  board  is  scorched,  charred  or  burned,  remove 

all  discolored  board  material,  including  any  measles-,  by 
abrasive  methods. 

(2)  Repairable  delaminations  which  do  not  extend  to  the 
edge  of  the  circuit  board  should  oe  cut  away  by 
abrasive  methods  until  no  delaminated  material  remains. 

(3)  Do  not  remove  delaminated  material  i^  a  repairable 
delamination  exists  which  extendsf^o  the  edge  of  the 
printed  circuit  board* 

(4)  After  removing  all  damaged  board  n^terial ,  level  and/or 
undercut  the  edge  of  the  removed  area  to  provide  physical 
holding  points  for  the  repair  material. 

(5)  Clean  thoroughly  with  solvent  to  remove  all  loose  particles. 

(6)  Mix  a  compound  of  epoxy  and  powdered  fiber  glass  and  fill  the 
cutaway  area  with  this  compound,  being  EXTREMELY 

careful  to  leave  no  voids  or  air  bubbles. 
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(7)  Level  the  surface  of  the  filled-in  area  being 

,  sure  that  the  surface  pf  the  fill  material  is  no 
lower  than  the  original  board  surface* 

(8)  In  the  case  of  delaminations  on  the  edge  of  the 
board,  fill  the  delaminated  layers  COMPLETELY  with 
the  repair  mixture  and  clampTfirmly  together  between 
two  flat  surfaces* 

(9)  Cure  the  ep9xy  repair  mixture  completely  as  per  the 
manufacturers  instructions  found  on  the  package* 

(10)  After  cure  is  completed*  smooth  the  repaired  surface 

'  -to  the  same  level  as  the  original  board  using  abrasive  €^ 
methods*  ■    .  , 

(11)  If  necessary,  redrill  any  holes  which  existed  in  the^ 
damaged  area  and  clean  the  repair. thoroughly* 

Rebuilding  ,   * 

a*  ,  Damage  which  extends  completely  through  the  board,  such 

as  cracks,  breaks  and  holes,  must  be  repaired  using  rebuilding 
techniques* 

b.     Cracks  are  repaired  using  the  following  steps; 

*  (I)   Remove  all  chips  and  fractured ^material  .using  abrasive 
.  methoiis,  *  ^ 

.(2)   Level  W-'UnSef  cut  the  edges  of  the  removed  area  to 
provide  NEEDED  physital  bond  strength*  - 

(3)  Fasten  a  smooth  surface  tightly  against  one  side  of  the 
removed  area, 

(4)  Using  clamps  fasten  the  board  finnly  and  immovably, 

■  keeping  any  loose  pieces  in  proper  alignment  and  with  the 
uncovered  side  of  the  repair  area  up* 

(5)  Mfx  B  compound  of  epoxy  and  powdered  fiber  glass  and 
fill  the  cutaway  area  with  this  compound,  being 
extremely  careful  to  leave  no  voids  or  air  bubbles. 

(6)  Level  the  surface  of  the  filled-in  area  being  :^ure  that 
-  ^        the  surface  of  the  fill  material  is  no  lower  than  the 

original  boerd  surface. 

i"  * 

'  (7)   Cure?'  smooth,  redrill  aijd  clean  as  in  the  patchi.ig 
method* 


Breaks  and  holes  are  repaired  in  the  same  manner  as 
cracks  unless  broken  pieces  are  missing  or  the  hole  exceeds 
1/2  inch  in  diameter*  in  which  case  the  following  repair 
steps  are  used, 

(1)  Using  the  same  technique  as^ith  crack  repair,  prepare 
the  damaged  edge-       -    ^  , 

(2)  Using  a  scre^p  board  of  the  same  type  and  thickness* 

cut  a  piece  that  duplicates  ^s  nearly  as  possible  the  missing 
area*    Prepare  the  edges  of 'this  cut  piece  in  the  same 
manner  as  the  edges  of.  the  hole  were. done- 

(€)    Tightly  fasten  a  smooth  surface  over  one^  side  of  the  ,  - 
repair  area  and  firmly  clamp  the  board  in  an- imnovable 
position  with  the  uncovered  area  up- 

(4)  Position  the  replacement  piece  as  nearly  i%  possible 
to  duplicate  the  original  board  configuration- 
Firmly  clamp  the  replacement  piece  in  place. 

(5)  Complete  the  repair  using  the  same  epoxy-fiber  gSSss 
mixture  and  repair  techniques  as  in  the  patching 
repair  me**'  4d. 


Area  of  board  damaged  by  failure 
of  coTOponent*  ^ 


CUTAWAY  VIEW*  DAMAGED 

BOARD  r 

Component  removed  -  Conductors 
delamlnated,  laid  back  out  of  the  way* 


All  charred  h  dis- 
colored areas  ground 

away*  Edges 
undercut  to_ provide 
greater  holding  for 
repair  material - 
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Grind  down  to 
original  thickness  on{ 
both  si'les*  Surface 
must  be  sniooth  and  even,  free 
from  lumps  and  hollows 


Epoxy  runs  DacK  in  position,  cure/- 
Carefully  redrill  holes  and  install"^ 
eyelets*    Board  is  now  ready  for  \T) 
Installation  of  new  component. 


Completed  rep^jir*    Runs  replaced, 
evelets  Installed*  readv  for  compo- 
nent Installation* 


Repair  of  surface  damage  is  the 
same.    Except  only  one  side  of 
board  requires  work* 


Board  repaired  using  plug  of 
similar  board  material  -      -  \^0) 
rsed  for  larger  repairs.  See  note  also 
for  repairs  where  heavy  components  are 
mounted* 


C*.    Types  of  printed  circuit  run  and  pad  damage  are: 
1*     Cracked  conductors 

a.  Cracks  in  conductors  may  be  partially  or  completely 
through  the  conductor. 

b*     Cracic  damage  which  includes  nicks  and  scratches  in  the 
conductor  must  be  repairecJ  if  it  exceeds  one-tenth  of  the 
cross-sectional  area  of  the  conductor. 

2*     Missing  conductors 

a*     In  this  type  of  damage,  pads  or  conductor  runs  are 
completely  missing  from  the  board. 

b.  Also  included  in  this  type  of  damage  are  conductors 

that  are  present  but  physically  damaged  to  a  point  beyond 
repair. 
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3.     Delaminated  conductors 


a.     Delaminated  conductors  are  those  which  are  no  longer 
bonded  to  the  board  surface. 

bt     The  delaminatTon  may  occur  at  any  .portion  of  the  conducto 

D.     Printed  circuit  run  and*  pad  repair  techniques. 

1.  Crack  repair 

a.     Cracks  in  printed  circuit  conductors  are  repaired  using 
the  following  techniques. 

(1)  .  One  method  of  repair  is  to  fl^/:  solder  across  the 

crack,  forming  a  "solder  bridge".    This  is  not  ^ 
high-reliability  repair  (since  the  solder  ^n  the  < 
break  will  crack  easily)  and  should  be  used  only 
when  no  other,  technique  can  be  used. 

(2)  Another  method  of  repair  i^  to  lap  solder  the 
crack*    This  method  is  somewhat  stronger  than  a 

>    ^         solder  bridge,  but  still  is  not  highly  reliable  as 
it  is  also  subject  to  solder  cracking. 

(3)  A  third  repair  technique  is  to  drill  a  hole  through 
.the  board  where  the  crack  is  (always  drill  the  hole 
sraaller^than  the  width  of  the  run),  then  in^tcill  an 

^  eyelet  in  the  hole^^nd  solder  it  in  place. 

(4)  The  clinched  staple  method  of  crack  repair  is  the 
most  reliable  and  may  be  used  in  nearly  all  cases. 
Care  must  be  taken  when  using  this  technique  not  to 
drill  the  holes  through  conductors  and  components "on 
the  other  side  of  the  board,  and  to  use  insulated 
wire  if  the  wire  crosses  other  conductors  or  leads. 

2.  Conductor  and  pad  replacement  . 

a.     Damaged  or  missing  conductor  replacement. 

(1)  To  replace  sections  of  conductors,  cut  away  the 
badly  damaged  portion,  if  present,  and  drill  a  small 
hole  through  the  remaining  conductor  at  each  end  of 

break.    Do  not  drill  the  hole  through  conductors 
□     he  opposite  side  of  the  board. 

(2)  .  Use  a  wire  jumper  to  replace  the  missing  conductor* 

Insulated  wire  must  be  used  to  prevent  shorts  if  the 
jumper  crosses  other  conductors. 
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(3)    The  replaced  section  is  placed  on  the  opposite  side 
of  the. board  to  provide  maximum  physical  strength. 

(a)  This  type  of  repair  Is. merely  an  elongated 
version  of  the  clinched  staple. 

(b)  The  reliability  of  the  repair  may  be  increased  ■ 
even  more  by 'installing  an  eyelet  in  each  of 
the  holes  before  Installing  the  jumper* 

3.     Missing  pad  repair.  ■         ^  ^ 

a*     Obtain  a  replacement  pad  from  a  scrap  circuit  board* 

b".     Clean  the  replacement  pad  and  the  area  where  it  will  be 
installed* 

c*     £poxy  the  replacement  pad  to  the  board. 

♦ 

d*     Reinforce  the  pad  by  installing  an  eyeUt  before  the 
epoxy  sets  and  cures. 

^- 

e*     After  th^  epoxy  <:ures,  lap  solder  the  pad  to  the  original 
run* 

f*     For  maximum  reliability,  the  conductor  edges  should  be 

beveled  before  Installation*   As  an  alternate  to. beveling  - 
a  matching  spacer  pad  may  be  positioned  on  the  board 
and  the  repl.ac^ent  pad  lap  soldered  to  both  it  and  the 
conductor  after  epoxying  the  pads  to  the  board  and  installing 
an  eyelet  through  both  pads* 

4*   ""Conductor  bonding 

a*     Mix  a  sm^ll  amount  of  epoxy  and  apply  it  to  the  conductor 
and  the  conductor  path,  leaving  no  uncoated  areas*  , 

b.     Clamp  the  conductor  firmly  against  the  board  surface 
until  the  epoxy  has  complete  cured* 

c*'    If  the  lifted^rea  is  at  the  end  of  a  conductor,  it  may 
be  eyeletted  imnedjately  after' the  epoxy  is  applied* 

E*     Techniques  for  replacing  damaged  printed  circuit  eyelets. 

1*  Selecting 

a*     The  eyelet  must  be  approximately  1/32  inch  longer  than 
the  board  thickness. 

.  b-     Th4  inside  diameter  of  the  eyelet  must  be  just  large 

enough  to  allow  the  lead  to  pass  through  it  freely  without 
binding* 
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The  hole  must  not  be  drilled  at  an  angle. 

When  replacing  an  eyelet  where  one  previously  existed, 
the  drill  bit  should  be  the  same 'as  the  original  hole  atid 
the  eyelet  should  be  picked  to  fit  the  hole  size. 

When  drilling  to  install  an  eyelet  hrtiere.  none  previously 
existed,  be  §ure  to  examine  both  sides  of  the  board  and 
determine  that  no  conductor  damage  or  shorting  will  be  . 
caused  by  the  eyelet  installation. 


Setting 
a. 


The  first  step  in  setting  an  eyeJet  is' 
to  brace  the  preformed  head  of  thfe 
eyelet. against  a  flat,  solid  surface 
such  as  a  jewelers  anvil. 

The  unformed  end  of  the  eyelet  is  the/i 
flared  to  an  approximate  45  degree 
angle  by  punching  "the  end  with  an 
adjustable  spring-loaded  automatic 
center  punch.  , 


Spring-loaded 
Center  Punch 


Flat 
Punch 


Seated  ^   Flared  Flattened 


c. 


Tu^     -  u  -      J  ■  ^  *  Hand  Setting 

The  punch  IS  adjusted  for  proper  striking  force  by  setting  

a  practice  eyelet  on  a^scrap  cirtuit  board* 

d.     The  flared  end  is  set  flat  by  tapping  a  flat  pin  punch 
GENTLY  against  the  f>ared  end  with  a  soft  fated  hammer. 
A  single  tap  should  be  sufficient  to  properly  set  the 
r  eyelet. 

3.  Soldering* 

♦  * 

a.  After  setting,  the  eyelet  must  be  soldered  to  the  circuit 
conductor  for  highest  reliability* 

b.  If  a  lead  or  wfre  is  to  be  soldered  through  the  eyelet 
the  lead  and  eyefet  should  both  be  soldered  in  a  single 
operation. 

c.  Pretinning  may  be  required  depending  oh  the  eyelet  material 
and/or  plating. 

F.     Evaluating  damaged  printed  circuit  boards  to  determine  the  extent 
of  repair  necessary  and  the  repair  techniques  to  be  used. 

1.     Determining  board  construction. 

a^  The  followiDg  major  characteristics  must  be  Properly 
evaluated  to  determine  the  overall  construction  of  a 
circuit  board: 

(1)  "Type  of  circuit  baseboard  material. 

Circuit  conductor  styleT 
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(3)  Component  types 

(4)  Component  mounting  style 

(5)  .Type  of  lead  termination 

(6)  Type  of  inteffacial  connection 

(7)  Solder-joint  type 

(8)  '  Type  of  confonnal  coating  A 
Determining  the  type  and  extent  of  damage, 

a.  The  type  of  damage  is  determined  by' the  portions  of  the 

^  assembly  which  are  affected.   The  most  cormion  types  are; 

(1)  Comp'oherit  "damage 

(2)  Coating  damage 

(3)  Conductor  dama'ge  ^  ' 
.  (4)  Baseboard  damage 

b.  The  extent  of  damage  is  determined  by  the  nature  of  the 
damage  to  each  Individual  portion  of  the  assembly* 

(1)  , Coatings  may  :be  peeled*  burned*  charred  or  dissolved, 

(2)  Conductors  may  be  cracked*  broken*  delaminated  or 
missing, 

(3)  Baseboards  may  be  cracked*  broken*  delamlnated* 
.  charred*  burned  or  have  pieces  missing. 

To  evaluate  the  feasibllty  of  repair*  ask: 

a.  Is  reliable  repair  possible  with  the  available  tools  and 
techniques? 

b.  Can  the  board  be  salvaged  at  the  expense  of  destroyed 
components? 

c.  Can  the  components  be  salvaged  when  the  board  Is  not 
repairable? 

d.  Is  reliable  repair  possible  at  a  higher  maintenance  level 
(micro-miniature  repair  specialist)? 
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4,     Choosing  the  appropriate  repair  techniques/ 

a.  After  completely  Evaluating  the  repair  task  to  be 

"  perfbrmed,  establish  a  step-by-step  repair  procedure. 

b.  Choose  the  a^^ilable  tools  and  techniques  which  wiH  most 
reliably  complete  the  steps  of* the  repair  procedure. 

G.  Inspecting,  repaired  printed  circuit  baords  for  completeness  and 
■qual  ity  of  repair, 

1.  Condition  of  the  laminate. 

a.  Inspect  the  laminate  material  for  any  unrepaired  damage^ 

b.  Inspect  the  laminate  repairr  for  quality  and  reliability* 

2.  Condition  of  the  conductors 

a.  Inspect  the  conductors  for  any  unrepaired  damage. 

b.  Inspect  the  conductors  repaired  for  quality  and  reliability. 

3.  Condition  of  the  eyelets 

a.  Inspect  the  eyelets  for  any  unrepaired  damage. 

b.  Inspect  eyelet  repairs  for  quality  and  reliability* 

H.  Safety  precautions 

1.  Uorkpiece 

a.  Never  perform  any  action  of  the  workpiece  that  will  cause 
damage  or  degradation* 

b.  Handle  all  workpieces  as  though  extremely  fragile. 

2.  Tool 

a.     Never  use  excessive  force  on  any  tool* 

b*     Use  each  tool  only  in  the  manner      was  designed  to  be  used 
in. 

3*  Personal 

a.  Use  eye  protection  when  using  power  tools  and  when  there  is 
a  chance  of  splashing  chemicals. 

b.  Do  not  breathe  dust  particles  from  cutting  and  grinding 
operations . 

c.  Beware  of  burns  from  hot  tools 
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ASSIGNMENT  SHEET  3-1-lA 
TITLE 

Soldering  to  Turret  Terminals 
OBJECTIVES 

When  you  complete  this  lesson  tcpic,  you  will  be  able  to: 

3.1.1  PREPARE  turret  terminals  for  soldering  by  cleaning  and 
tinning  following  procedures  and  to  the  standards  outlined 
In  MIL-S-45743C.  .  . 

3.1.2  PREPARE  wires  for  soldering  by  stripping,  tinning  and  ' 
bending  following  the  procedures  and  to  the  standards 
outlined  In  MIL-S-45743C; 

3.1.3  COWIECT  prepared  wires  to  turret  terminals  using  the  proper 
tools  and  soldering  technioues  following  the  procedures  to 
tRe  standards  outlined  in  HlL-STO-4540,  MIL-S-45743C  and 
NHB  5300,4{3A). 

STUDY  ASSIGNMENT 

Read  and  study  Motetaking  Sheet  3-1-lN  of  the  Student's  Guide. 
■STUDY  QUESTIONS  ^ 
None 
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NOTETAKING  SHEET  3-1-lN 
TITLE 

Hand  Soldering  Turret  Terminals 

REFEREMCES 

MII-S-45743C 
Ma-STD-454D 
NHB  5300.4  (3A) 

MOTETAKING  OUTLINE 

A,     Types,  sizes  and  usage  of  turret  terminals, 
1 .     Ccmmion  types 

a,  Those  designed  to  protrude  from  one  side  of  the  mounting 
surface  only, 

(1)  Single  section 

(2)  Multiple  section 

b.  Those  designed  to  protrude  from  both  sides  of  the  mounting 
s>jrface  (feed-through  types). 

(1)  Single  section 

(2)  Multiple  sections 

(3)  Combinations  ^ 
CotTVTion  sizes 

a.  Turret  terminals  are  used  in  many  sizes, 

b.  The  terminal  size  and  conductor  size  should  match, 

c.  The  procedure  of  placing  a, large  component  or  conductor 
on  a  small  terminal  creates  undesirable  stresses  on  the 
ternnnal  which  may  lead  to  unreliability  of  the  assembly. 

Uses  -  Turrent  terminals  are  used  for  the  following: 

a.  For  providing  interfacial  connections  on  printed  circuit 
boards, 

b.  As  terminal  points  for  point-to-point  wiring, 

c.  Por  mounting'  components, 

d.  As  tie  points  for  interconnecting  wiring- 
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Preparing  turret  terminals  ftir  soldering. 
1.  Cleaning 

a.     Terminals  must  be  cleaned  prior  to  attaching  leads  or 
conductors*    Cleaning  may  be  done  by; 

(1)  Adding,  then  removing  new  solder  from  the  terminal 
surface,  thus  removing  oxides* 

(2)  On  aewt  relatively  clean  terminals^  the  use  of  solvent 

Is  often  sufficient*  If  not,  then  the  above  mel^hod  should 
be  used* 

(3)  Old,  used*  very  dirty,  or  highly  oxidized  terminals 
may  rewire  ^repeatgd  solder  coating/removal  steps  and/or 
abrasive  techniques  to  properly  prepare  them  for 
soldering* 


b* 


If  the  terminals  must  be  handled  after  cleaning  operations,  a 
recleaning  with  solvent  is  necessary  to  remove  the  oils  apd  salts 
deposited  from  contact  with  the  skin* 


Tinning  terminals 

a*     Terminals  must  be  tinned, prior  to  soldering*    This  enhances  the 

flow  of  'solder  and  aids  in  the  formation  of  a  reliable  intermetalllc 
bond* 

The  solder  coating/renioval  steps  Involved  in  the  cleaning  process 
provide  a  good  tinned  surface* 

c*    \For  tinning  a  new  terminal*  the  application  of  flux  and  fresh 
solder  with  the  proper  heating  to  cause  the  solder  to  wet 
thoroughly  Is  required*         ^  "  _ 

C*     Preparing  wire  for  soldering  to  turret  terminals* 

1*     Tools  used 

a*     Mechanical  and/or  thermal  wire  strippers. 

.    -     b.     Soldering  iron* 

* 

•i  r 

c.     Antiwicking  tools  (tweezers»  "little  Ooes",  etc.). 
^d.     Vise-  '    •  .. 

e.  Round  nose  pliers 

f.  Mylon  rod/orangewood  stick. 

g.  Flush-cutting  pliers 

h.  Soldering  iron  holder. 
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*     *      ^                       '  ■ 

2.     Insulation, removal 

*  * 

a. 

The  Wire  is  stripped  CAREFULLY,  using  either  an  approved 
style  of  mechanical  wire  stripper  or  the  thermal  strippers 
(chemical  stripper  for  varnish). 

b. 

Only  mechanical  strippers  of  the  nonadjustable,  factory 
set  type  should  be  used  when  thermal  strippers  are  not 
available.    Other  types  such  as  the  old  '^Miller"  strippers 
and  the  ccMnbination  stripper,  crimper  and  boltcutter  are 
HOT  approved.                                 ^  * 

The  nonadjustable,  factory  set  strippers  have  precision 
blades,  to  provide  reliable  stripping  without  damage  when 
used  with  care. 

These  strippers  should  be  inspected  fre^iuently  to  ensure 
that  the  blades  are  sharp  and  have  not  become  misaligned. 

1 

Mechanical  strippers  should  not  be  used  on  wire  sizes 
AW6-22  or  smaller*   The  mechaninaJ  advantage  of  the 

stripper  Is  such  that  the  smaller  sizes  mentioned  may— be  ^„_„ 

stretched  by  the  pulling  action  of  the  stripper  as  the 
insulation  Is  removed.  ^ 

* 

f. 

Any  damage  to^  the  wire  caused  by  stripping  (cuts,'  scrapes, 
nicks,  or  **birdcaging")  is  grounds  for  rejection*  The 
damaged  area  shall  be  removed  and  the  wire  restripped. 

9* 

Thermal  strippers,  utilizing  a  controlled  melting  action, 
should  be  used  whenever  possible  as  the  chance  for  wire 
damage  Is  minimized. 

The  wire  Is  inserted  into  the  jaws  of>the  theripal  strippers. 
Some  models  have  an  adjustable  stop  to  provide  a  repetitive 
strip  lengthj  and  some  have  an  adjustment  for  depth  of 
jaw  cut. 

In  operation,  the  jaws  are  closed  GENTLY  on  the  wire  and 
power  is  applied.   The  wire  is  then  turned  approximately 
90  degrees  when  the  melting  action  becomes  visually 
apparent. 

w  * 

Vhen  the  jaws  have  melted  through  the  insulation  creating 
a  cut  completely  around  the  circumference  of  the  wire, 
the  jaws  are  opened  and  the  wire  removed.    The  action 
desired  1s  to  MELT  through  the  insulation,  NOT  to  burn 
through.    Burning  will  damage  the  insulation  and  cause 
rejection  of  the  wire. 
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.  Remove  the  insulation  with  your  .fingers*"  The  insulation 

must  be  allowed  to  turn  and  follow  the  lay  of  the  wire       '  ^ 
strands  durttig  this  operati.^n  to  prevent  birdcaying  of       ,  ^ 
,  '  the  wire*    DO  HOT  change  the  rate  of  twist  of  the  wire  in 
the  stripping  process.   The  wire  strands  should  not  be 
disturbed*        .  ^  \^ 

-1,     Chemical  stripper  is  used  to  remove  varnish  typ^  Insulation 
from  motor/magnet  wire*  * 

(1)  Dip  the  wire  in  the  chemical  A 

(2)  Allow  three  itfinutes  for  softening 

(3)  Use  a  Sisposible  tissue  (kimwipe)  to  clean  the 
'  softened  'arnish  off  of  the  wire* 

*. 

(4)  Neutralize  the  exposed  wire  with  water  or  a  solvent 
to  prevent  the  chanical  from  damaging  the  remaining 
insulation,  ^ 

3*     Tinning  the  wire^ 

a*     Tinning  of  the  wire  is  required  to  prevent  damage* in^the 
bending  operation*  and  to  enhance  the  flow  of  solder 
during  the  soldering  operation*    -  ^ 

b*     The  use  of  antiwicking  tweezers  to  prevent  solder  wicking  - 
up  under  the  insulation  due  to  capillary  action  is  recommended* 

• 

(1)  The  operation  is  performed  by  bringing  a  clean  <<lry  ^ 
soldering  iron  in  behind'the  wire>  one  thtrd  to  one 
half  the  distance  down  fron-  the  a>itiwicking  tool* 

(2)  Solder  is  applied  at  the  junction  of  the  iron  and 
the  wire>  and  allowed  to  s<Ak  into  the  wire*     '  ^ 

(3)  The  iron  and  solder  are  then  moved  up  the  wire 
toward  the  antiwicking 'tool .  " 

(4)  When  the  iron  .ind  solder  reach  the  antiwicking  tool, 
■hesitate  momentarily  and  continue  to  flow  in  solder-, 
then  work  back  down  and  off  the  end  of  fte  wire 
carrying  jiny  oxides  reiioved  by  the  flux  off  the  \ 
wire, 
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c*     Alternate  method  of  tinning  wire* 

(1)  '  Melt  fresh  solder  on  the  clean  dry  tip*. 

(2)  Lay  the  wire  into  the  (nolten  solder  while  adding  / 
solder  to  the  top  of  the  wire* 

(3)  When  the  solder  is  seen  to  soak  into  the  wire,  move 
the  wire  in  the  same  manner  as  in  the  previous 
method  of  tinning,  hesitating  next  to  the  antiwicking 
tool,  then  back  the  wire  through  the  solder  until  the 
cut  end  is  reached  and  then  off  the  iron* 

d*     For  best  results  in  tinning,  the  iron  must  be  at  full  line 
voltage*   A  flat  faced  tip  should  be  used*  ^ 

4.^  Bending 

a*     Any  method  may  be  used  for  bending  that  does  not  damage  the 
*        wire  1n  any  way. 

(.1)  '  Round  nose  pliers 

;^  (2)   Nylon  rod/orangewood  stick 

/  (3)   Duirmy  tormina' 

D.  *  Turret  terminal  solder  connection  specifications, 

1,     Wire  wrap 

a*  '  In  all  cases  for  turret  terminals,  t!ie  minimum  wrap  around 
the  terminal  shall  be  180  degrees  (one  haU^  turn)* 

Maximum  amount  of  wrap  '^.^pends. on  the  wire  size* 

(1)  AWG-26  and  smaller  may  be  wrapped  up  to  360  degrees 
(one  full' turn)* 

(2)  AWG-24  and  larger  may  be  wrapped  up  to  270  degrees  (three 
fourths  of  a  turn)* 

c*     The  preferred ^wi re  wrap  is  180  degrees  for  all  sizes  of  wire*' 

Minimum  Maximum  Maximum  "^^^"^  ^""^ 
allowable     270  360°  ^Ist  point  of 

Preferred     #24 (Larger)  #28 (Smaller)  contact 
Cut 'end  of  wire  TUftsn  tErmimw.  wift£  wrap 

'  should  be  "even  with  center 
bd74P7  pjjg^^  jjgjjj  radius  same 

as  radius  of  post  (Snug  fit)  79 
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d.  The  size  of  the  bend  made  shall  be 
such  ^that  tbe  bend  will  fit  ffrtnly 
against  the  terminal  post  through^ 
out  the  entire  wrap,  *and  cover  a 
minimum  of  180  degrees. , 

2,     Wire  position 


Wrong  Wrong 

SEND  RADIUS 


Right 


Proper  position  of  the  wire  on  the  terminal  requires  that  it 
l^e  set  firmly  against  the  post  portion  of  the  teminal  and 
that  it  be  se^.  flat  on  the  pad  area  as  viewed  both  from  the 
front  and  side. 


Right  vfrong 


Wrong 


Wire  holding  devices  may  be  used  toJiold  the  wire  in  position 
and  to  prevent  motion  while  soldering. 

Wire  positioning  requirements  are  the  same  for  two  or  more 
wires  as  they  are  for  single  wire  connections  with  the  following 
additional  requirements: 

(1)  All  wires  are  wrapped  in  the  same  direction* 

(2)  All  wires,  are  trimmed  to  the  same  lengths, 

(3)  Wires  are  positioned  directly  one  above  the  other. 


Good  fillet  fomed 
between  post  and 
wire 
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Area  untinned  for 
flexibility 


Side  view,  Double  entry 
turret  terminal 


Top  view,  Double  entry  turret 

terminal  wire:    iJottom  wire 
directly  below  top  wires* 
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<ii     In  field  operations  any  method  that  will  hold  the  wire 
may  be  usedi  such  as  the  use  of  rubber  bands,  clips,  etc. 

3      Area  to  be  soldered. 

^       a.     The  area  to  be  soldered  consists  of  the  pad  portion  of  the 

terminal*  the  post  portion  of  the  terminal  ar.d  the  area  of  the 
wire  in  contact  with  the  tennlnal; 

b-     Where  cutting  the  bent  wire  leaves  copper  exposed,  the  soldering 
operation  must  ensure  that  no  copper  remains  exposed. 

4t     Sold$r  quantity 

a.  Solder  quantity  shall  be  such  that  all  angles  fonned  by  the 
junction  of  the  wire  and  the  tenninal  will  be  filled  with  solder 
to  form  \  fillet* 

b.  Overall  flow  of  solder  shall  present  an  appearance  of  concave 
fillets  extending  dpproximateTy  one  half  the  way' up  the  wire* 

c.  The  contour  of  the  wire  strands  shall  be  visible.  ^ 

d*     There  shall  be  no  convex  appearance  to  the  solder  flow  on  the 
finished  terminal  * 

E*     Tools  used  to  make  turret  tenninal  solder  coniiections* 

'    1,     Handtools  -     '  - 

a*  Vise 

b.  Antiwicking  devices 

c,  Wire  securing  devices 
2.     Power  tools 

a*     Soldering  iron 
bt  Variac 

F.     Techniques  for  making  high  quality  turret  terminal  solder  connections. 
1.     Application  fo  flux. 

a.  Flux  cored, solder  normally  supplies  all  necessary  flux  for 
proper  wetting  of  solder* 

b.  External  flux  may  be  used;  however,  the  possibility  of  causing 
the  solder  to  wick  under  the  insulation  Is  high, 
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2.     Proper  heat 

a*     Proper  heating  is  requtred  to  bring  the  terminal  and  wire 
mass  RAPIDLY  to  the  melting  temperature  of  solder* 

b*     Proper  heating  is  accomplished  by  using  the  appropriate  size 
*  tip  and  the  appropriate  wattage  element  for  the  size  of  mass 
involved^ 

c*     A  sdlder  bridge  accomplishes  rapid  transfer  of  heat  from  the 
iron  tip  to  the  connection. 

3*     Application  of  solder 

a*     For  proper  application  of  solder,  bring  a  clean*  dry  iron  into 
contact  with  BOTH  the  terminal  and  the  lead* 

b*     A  heat  bridge  should  be  estabi ished  between  the  iron  and  the 
lead  with  clean  solder* 

c*     At  this  timet  place  the  solder  at  the  end  of  the  wire  to  tin: 
the  exposed  copper,  and  also  form  the  fillet  between  the  start 
of  the  wire  bend  and  the  terminal  where  the  wire  enters  the 
terminal  * 

d*     These  fillets  are  formed  by  wiping  the  solder  across  the 

end  of  the^wire'and  continuing  across  the  pad  portion  of  the 
terminal  and  into  the  angle  formed  by  the  incoming  wire  and 
the  post* 

e*     When  the  proper  amount  of  solder  has  been  applied,  remove  the 
solder  and  the  iron  at  the  same  time*   This  will  prevent 
overheating  the  solder  and  result  in  a  smooth,  gleaming  finish* 

4*     Cleaning  after  soldering* 

* 

a*     After  the  solder  connection  has  cooled  and  the  solder  has 

solidified,  the  connection  must  be  thoroughly  cleaned  with'an 
approved  solvent  to  remove  all  traces  of  flux  and/or  dirt* 

G*     Inspecting  coinpleted  ttJrret  terminal  solder  connnections  for  quality  and 
reliability* ,  ,  -  - 

1*     Standards^  acceptance 

a*     The  insuUtipiy\gap  shall  be  no  greater  than  a  distance  equal 
to  two  timesJJte  overall  diameter  of  the  wire,  including  the 
insulati^,  measured  from  the  insulation  to  the  edge  of  the 
terminal  where  the  wire  first  makes  contact. 

b*     The  preferred  insulation  clearance  for  turret  terminals  is 
one  overall  w^re  diameter. 
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c.     The  wire  shall  be  confined  to  the  guide  slots. 

The  wire  shall  be  flat  on  the  pad  portion  o€  the 
terminal. 

e.  ^  The  bend  of  the  wire  shall  fit  snugly  against  the  pot^t. 

f.  The  solder  shall  have  asmooth  gleaming  finish  free  from 
holes,  pits  and  stress  lines. 

g.  The  solder. shall  show  no  evidence  of  dewetting  from  either 
the  terminal  or  the  lead* 

h.  The  contour  of  the  wire  strands  shall  be  visible  and  the 
solder  flow  shall  present  concave  fillets* 

i.  The  insulation  shall  show.no  signs  of  overheating  such  as 
swelling  or  discoloration;  nor  shall  it  be  imbedded  in  the 
solder  Joint. 

^  j.     There  shall  be  no  wicking  of  the  solder  under  the  insulation* 
This  provides  the  required  flexibility  at  the  connection  to 
prevent  vibration  and  stresses  from  causing  the  wire  to  break  at 
this  point* 

k.     There  shall  be  no  spillage  of  solder  over  the  sides  of  the 
terminal  (a  thin  wetted  area  is  acceptable)* 

1.     Inspection  of  the  terminal  for  quality  involves  all  of  the 
standards  of  acceptance. 

2.     Reasons  for  rejection. 

a.     Many  reasons  exist  for  rejection  of  a  turret  terminal 
connection: 

(1)  Broken  wire  strands. 

(2)  Discolored  insulation.' 

(3)  Wire  not  properly  positioned  on  the  terminal* 

(4)  Overheated  solder. 

(5)  Disturbed  solder. 

(6)  Wicking. 

(7)  Scraped  spots  on  the  terminal. 

(8)  Pits  in  the  solder. 
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(9)  Dewetting* 

(10)  Nicked  strands* 
H*     Safety  precautions* 

1*     Workpiece  - 

a*     Never  perform  any  action  on  the  workpiece  which  will 
cause  damage  or  degradation. 

b.  Maintain  scrupulous  cleanliness  at  a11  times. 
2.  Tool 

a*  Clean  and  store  all  tools  properly* 

b*  Never  uce  excessive  force  on  any  tool* 

c*     Use  each  tool  only  in  the  manner  for  which  it  was  designed 
to  be  used. 

3*^  Personal 

a*     Beware  of  burns  from  hot  tools* 

When  usijig  chemicals  beware  of  skin,  eye  and  internal' 
contact,  and  avoid  excessive  inhalation  of  fumes* 

c.  Teflon  releases  toxic  fumas  at  400  degrees  F,  Be  especially 
*    careful  when  thermally  stripping  wire  as  the  element  of 

the  stripper  exceeds  400  degrees  and  will  cause  fuming  of 
Teflon  insulation* 

d.  Use  eye  protection  when  there  is  a  danger  of  splashing 
chemicals. 

e.  Avoid  any  possibility  of  igniting  flamnable  chemicals 
or  materials* 
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INFORMATION  SHEET  3-I-II 

TITLE  *  .  "  ' 

Electrical  Wire  Splicing 

INTRODUCTION 

Electronics^personnel  have  long  needed  training  and  standardized-raethods 
for  making  reliable  wire  splices.   This  has  been  particularly  true  in 
the  fifeld  of  miniature/micro-miniat.ure  repair  where  many  wires  that  are 
highly  susceptable  to  damage  are  used.    The  information  section  below 
explains  four  reliable  methods  of  splic^ing  wires  in  electronic  equip- 
ment. "  .  ■  . 

INFORMATION  ,         ,  - 

Wire  preparation  is  as  important  in  splicing  as  it  is  in  any  other 
soMering  operation,  -Preparation  consists  of  stripping  the  insulation 
off*-of  the  wire,,  and' tinning  the  strands  to  prevent  damage, during  the 
making  of  the  mechanical  portion  of.the  splice,    Str^fpptng  and  tinning 
techniques  for  splices  are  the  sarae  as  those  for  any  other  use  of 
stranded  wire,  except  that  one  type  of  splice,  the' mesh  splice,  requires 
that  the  wire  NOT  be  tinned. 

The  JOechanical  connection      very  important -in  providing  strength  in  a 
splice.  '  .  ' 


1.  The  wrap  splice  is  mechanically 
prepared  by  laying  two  tinned  wires 
across  each  other  in  an  "X"  pattern 
and  wrapping  them  around  each  other 
two  or  three  times  with  a  twisting 

■  rjfotion  of  the  fingers.    To  give 
proper  strength  and  reliability 
both  wires  must  twist  (not  one 
straight  wire  with  the  other 
wrapped  around  it)*   The  twisted 
portion  should,  be  tight*  with  the 

cut  end. of  the.wire^  flush  cut  and 

.  not  sticking  ou.t  from  the  splice. 

2.  The  hook  splice  forms  the  strongest 
mechanical  connection*  but  it  also 
fnakes  the  largest  diameter  splice, 
which  is  often  undesirable.  Also, 
this  type  of  splice  will  require. a  long 
section  of  tinned  wire.    The  splice  is 
formed  by  making  a  "0"  bend  in  each  of 
the  two  tinned  wire  ends  and  linking  the 
hooks  together,  with  each  wire  then 
wrapped  back  around  itself.    The  cut  end 
of  the  wire  must  be  flush  cut,  and  not 
sticking  out  away  from  the  rest  of  the 
splice. 
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3.     The  mesh  splice  has  the 
smallest  diameter  and  1s 
the  most  flexible  splice* 
but  it  also  provides  the 
least  mechanical  ^strength* 
'  This  is  the  type  of  splice 
that  doesn^t  use  tinned 
wires,  which  is  often  an 
advantage.    To  form  the 
mechanical  connection* 
first  fan  the  wire  strands 
of  both  wires  out  into  a 
cone  shape*    The  wires  are 
then  pushed  straight  into 
each  other  so  that  the 
strands  interlace  evenly^  . 
without  bunching*    Finally,  , 
'  the  wires  are  gripped  gently 
with  the  fingers  and  twisted 
in  such  a  manner  as  to  approx- 
imate the  original  wire  lay. 
This  type  of  splice  CANMOT  be 
used  foR  double  twisted  wires* 
The  reason  for  this  is  that 
the  double  twisted  wire  has 
an  inner  core  of  strands  that 
are  wrapped  opposite  of  the  lay 
of  the  outer  layer  of  stirands* 
The  inner  core  of  strands  will 
normally  not  fan  out  into  the 
cone'^shape  needed  for  the  mesh 
splice* 


Scrip  and  Spread  Ends 


Work  Ends  Together  Evenly 


Re^ twist 
Work  Ends  in  Evenly,  Smoothly 


Double  Twist  Wire 

(High  Strength,  Flexible) 


Mote: 


be  used 
Splices 


for 


The  solder  connection  is  also  Important  in  making  splices,*  The  speci- 
ficiations  for  the  three  previous  splices  are  the  same  as  those  for 
soldering  any  wire*   The  splice  must  have  smooth  concave  fillets  formed 
at  all  areas  of  contact  between  the  wires.   The  individual  strands  must 
be  clearly  visible  through  the  solder,  with  MO  wicking  or  heat  damage  to 
the  insulation. 


A  relatively  new  device  for  making  splices  is  the  solder-filled  shrinkable 
splice.^  These  splices  consist  of  a  piece  of  shrinkable  tubing  with  two 
pi^e-formed  solder  rings  inside*    To  use  this  type  of  splice,  insert  two 
properly  stripped  and  tinned  wires  into  the  splice  from  opposite  ends  so 
that  the  ends  of  the  wires  are  beside  each  other.   The  splice  Is  then 
shrunk  by  applying  hot  air  from  a  heat  gun  (or  the  solder  extractor  in 
the  hot  air  jet  mode).    The  hot  air  will  cause  the  solder  rings  to  melt 
and  make  the  soldered  splice  while  simultaneously  shrinking  the  sleeve 
to  re-insulate  the  spliced  area.   This  method  is  quick  and  reliable*  but 
there  is  no  mechanical  connection  between  the  wires  and  the  splice  can 
be  pulled  apart  if  subjected  to  stress,  -  , 
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The  use  of  some  type  of  insulation  is  mandatory  if  the  splicing  of  a 
wire  leaves  an  uninsulated  area.    Heat  shrinkable  tubing  is  the  best 
method  of  insulating  this  ai^ea.    The  size  of  tubing  used  should  be  such 
that  it  will  f-innly  seal  over  the  original  insulation  when  fully  con- 
tracted, but  not  so  tight  that  it  will  present  a  danger  of  splitting 
when  the  wire  is  flexed.    Remember  to  always  place  the  sleeving  onto  the 
wire  before  making  the  solder  connection.   Also,  the  tubing  should  never 
be  positioned  over  the  splice  area  until  the  solder  connection  has  been 
thoroughly  cleaned  and  inspected*   The  only  reliable  method  of  shrinking 

\  tubing  is  with  the  use  of  hot  air  since  other  methods  (such  as  a  solder- 
ing iron  tip  or  open  flame)  are  very  likely  to  cause  damage.    A  heat  gun 
is  satisfactory  for  most  average  size  connections,  but  iri  micro-mini- 
ature repair  the  most  reliable  tool  has  been  found  to  be  the  solder 
extractor  used  in  the  hot  air  jet  mode,  becuase  the  heat  can  be  localized 
to  a  very  minute  area.   When  shrinking  tubing,  take  care  not  to  con- 

'  xentrate  too  much  heat  in  one  spot,  by  not  keeping  the  source  moving  the 
whole  time  heat  is  being  applied*   Too  much  heat  is  worse  than  not 
enough,  as  it  will  cause  the  tubing  to  lose  some  of  its  insulating 
properties. 

As  for  any  other  solder  connection,  the  soldered  splice  must  be  inspected* 
Check  that  all  specificiations  and  standards  of  soldering  have  been  met, 
including  solder  finish,  wetting,  quantity,  no  defects,  and  no  w1 eking  dr 
insulation  damage.   After  installirtg  shrinkable  tubing,  inspect  it  to  insure 
it  is  properly  installed,  and  that  there  are  no  damages  to  the  tubing.  For 
solder  filled  shrinkable  splices  check  that  the  solder  rings  have  completely 
melted,  the  insulation  has  shrunk  completely,  and  that  there  is  no  wicking 
of  the  wire?. 

SUMMARY 

The  wrap  splice  is  reliable  and  relatively  easy  to  make,  as  it  requires 
that  the  wires  only  be  wrapped  around  each  other.    The  hook  splice 
is  mechanically  stronger,  but  is  more  difficult  to  make  since  it  has  the 
wires  wrapping  back  on  .themselves.    The  mesh  splice  is  the  easiest  to  make, 
but  is  the  weakest  of  the  splices,  and  should  not  be  used  where  there  is 
stress  involved*    Solder  filled  shrinkable  splices  are  easy  to  make  if  you 
have  a  hot  air  source,  but  again,  there  is  no  mechanical  connection  and 
this  type  of  splice  may  pull  apart  if  subjected  to  a  pulling  stress. 
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.  ASSIGNMENT  SHEET  3-2-lA 
TITLE 

♦ 

Soldering  to  Hook  and  Pierced  Tab  Terminals 
-  OBOKTIVES 

When  you  complete  this  lesson  topic,  you  will  be  able  to: 

3*2*1       PREPARE  hook  and  pierced  tab  terminals  for  soldering  by 
cleaning  artd  tinning  following  procedures  and  to  the 
standards  outlined  in  .MIL*S-45743C* 

3.2.2  PREPARE  wires  for  soldering  by  stripping,  tinning  and  bending 
<             'followfng  the  procedures  and  to  the  sitan^ards  outlined  in  , 

MIL-S-4743C. 

3.2.3  CONNECT  prepared  wires  to  hook  and  pierced  tab  termijials 
using  the  proper  tools  and  soldering  techniques  following 

&  the  procedures  and  to  the  standards  outlined  in  MIL-STD-454D, 

MII-S-45743C  and  NHB  53D0.4(3A). 

SPJDY  ASSIGNMENT 

Read  and  study  Notetaking  sheet  3-2-lN  of  the  student's  Guide. 

STUDY  QUESTIONS 

None 
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NOTETAKING  SHEET  3-2-lN 
TITLE 

Hand  Soldering  Hook  and  Pierced  Tab  Terminals 

REFERENCES 

MIL-S-45743C 
MIL-STO-4540 
NHB  5300.4  (3A) 

NOTETAKING  OUTLIHE 

-A.     Types,  sizes,  and  usage  of  hook  and  tab  terminals. 
1*     Cfflnmon  types 

a.  Hook  (question  mark  style) 

b.  Hook  ("J"  style) 

c*     Tab  {pierced  tab  eyelet) 

2.  Comton  sizes 

a.     Many  sizes  are  used  depending  on  the  current  flow  require- 
ments of  the  device*  , 

b<     Terminal  size  and  wire  size  should  correspond* 

3.  Uses 

a.  Hook  and  tab  terminals  are  used  to  provide  connection 
points  on  sealed  devices  and  terminal  boards. 

b.  Tab  terminals  are  usually  connection  points  on  the  rear 
of  edge  connector  receptical  pins.  ^ 

c*     when  this  type  of  terminal  is  used,  the  connections  are 
normally  made  in  an  end-on  manner. 

B.     Preparing  hook  and  tab  terminals  for  soldering. 

1.  Terminals  must  be  cleaned  prior  to  attaching  leads.    Use  the 
same  procedures  as  with  turret  terminals, 

2.  Terminals  should  always  be  tinned  prior  to  soldering. 
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0. 


Preparing  wire  for  soldering  to  hook  and  tab  terminals* 

U     Stripping  the  wire  requires  the  same  techniques  and  procedures 
as  used  with  turret  terminals. 

2*^  Tinning  the  wire  requires  the  same  techniques  and  procedures  as 
with  turret  terminals.  ^ 

3.  Bending 

a,  Arty  method  may  be  used  for  bending  the  wire  that  does  not 
damage  the  wire  in  any  manner. 

b.  Card  must  be  taken  not  to  crush*  overstress^  or  birdcage 
the  wire  during  the  bending  operation* 

Hook  and  tab  terminal  solder  connection  specifications* 

1*     Wire  wrap  ^ 

a.  In  all  cases*  for  hook  and  tab  terminals*  the  minimum  wrap 
around  the  terminal  shall  be  90  degrees  (1/4  turn}* 

b.  The  maximum  wrap  shall  be  no  more  than  270  degrees  {3/4 


c.  For  hook  type  terminals  the  recomnended  wrap  is  120  degrees. 

d.  The  cut  for  120  degrees  is  not  straight  across  the  wire 

but  cut  on  an  angle  to  form  a  flush  surface  with  the  terminal 
when  installed. 

e.  For  tab  type  terminals  !:he  recomnended  wire  wrap  1s  180 
degrees.   The  wire  should  be  flushcut*  after  bending  to  180 
degrees , 


turn)* 


Hook 

Preferred 
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Wire  position 


a.     Proper  position  of  the  wire  on  hook  tenninals  requires 
that  it  be  finnly  in  contact  with  the  terminal;  and  that 
the  wire  entry  be  vertical  to  the  terminal  mounting  surface* 

Wire  position  requirements  for  double  or  multiple  wires  on 
,  hook  tenninals  are  the  same  as  for  single  wire  connections, 
with  the  following  additional  requirements* 

(1)  The  wires  wrap  around  the  terminal  in  alternating 
directions.    This  equalizes  stresses  and  protects  the 
glass  seal  at  the  base  of  tjie  terminal  from  damage. 

(2)  All  wires  approach  the  terminal  from  the  same  direction 
(angle). 

(3)  The  wires  normally  attach  side-by-side  on  the  tennlnaK 
If  the  tenninal  size,  wire  size,  or  number  of  wires 
dictate;  a  piggyback  (one  wire  directly  on  top  of  another) 
mounting  style  is  pennissable  but  care  must  be  taken  to 
adjust  the  diameter  of  wire  bends  accordingly. 

c.     Wire  position  requirements  for  tab  type  terminals  are  the 
same  as  those  for  hook  terminals  with  the  exception  that  tab 
terminal  wire  entry  need  not  be  vertical  to  the  terminal 
mounting  surface. 


Area  to  be  soldered. 

a:     The  area  to  be  soldered  consists  of  the  portion  of  the 
terminal  and  wire  that  are  In  contact  with  teach  other. 
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b*     Smooth  fillets  must  be  formed  between  the  wire  and  terminal 
at  all  areas  of  contac*^*    „  . 

There  must  be  no  copper  exposed  on  the  cut  end  of  the'  ^ 
wire* 

Solder  quantity 

a.     Solder  fillets  must  be  formed  at  all  points  of  contact 
between  the  wire  and  terminal,  and  all  fillets  must  be, 
concave. 

b*     There  must  be  no  excessive  solder  flow  to  other  areas  (if 
the  terminal  *  *      '  - 

c.     Solder  quantity  must  be  such  that  the  contours  of  the 
wire  and  the  individual  strands  are  clearly  visible. 


Fillets 


Cut  end  of 
wire  should 

not  extend 
beyond  face  of 
terminal* 


Si-gle  ^  Double     '  '  Single 

Techniques  for  making  high  quality  hook  and  tab  solder  connectlonS- 

1*     Application  of  flux*  . 

a.  Flux  contained  within  the  solder  is  normally  sufficient 
for;  soldering  a  properly  cleaned  and  prepared  connection. 

■I 

b.  External  flux  may  be  used  if  desired;  however,  its  use 

"        greatly  increases  chances  of  solder  wicking  up  under  the 
instil  atlon- 


1909P7 


92 


2.  Proper  heat 

a-     The  proper  heating  source  is  determined  by  choosing  a  tip 
size  and  element  wattage  appropriate  to  the  mass  being 
soldered.    Use  the  variable  power  control  to  set  the  tip 
temperature  at  the  desired  level. 

b.     Proper  heat  flow  is  established  by  using  a  clean,  dry 
iron  and  forjning  a  heat  bridge, 

3.  Applicati^on  of  solder 

a.  For  proper  tfpplication  of  solder,  bring  a  clean,  dry  iron 
into  contact  with  the  terminal  and  the  wire. 

b.  '    Form  a  heat  bridge  at  the  junction  of  the  iron  and  the 

terminal* 

c.  Form. the  solder  fillets*  .  .  ' 

(1)  First,  tin  the  Cut  end  of  the  wire  thoroughly. 

(2)  Flow  in  sufficient  solder  to  form  fillets.  (NOTE: 

A  very  small  amount  of  solder  is  required  to  complete 
this  type. connection/) 

(3)  Remove  the  iron  and  the  solder  at  the  SAME  time-- 

(4)  'Clean  after  soldering  with  an  approved  solvent. 

Inspecting  completed  hook  and  tab  terminal  solder  conhectigns  for 
quality  and  reliai)]lity.  ,  . 

1,     Standards  of  Acceptance  ' 

a.     Check  the  following  specifications:  ^ 

(1)  Insulation  clearance,  ,  , 

(2)  Wire  wrap. 

(3)  Wire  entry  angle,  ,        - , 

(4)  Solder,  smooth  and  gleaming  with    no  pits, 

(5)  Concave  solder  fillets  in  the  proper  places., 

(6)  Bare  wire  outside  of  the  solder  connection  remains 
flexible, 

(7)  Ho  bare  copper  showing. 

(8)  Wire  and  strand  contours  visible. 
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b.  Multiple  wire  connections  are  inspected  for  all  points 
given  for  single  wire  connections  plus: 

(1)  Alternating  clirection  of  wire  wravs  on  hook  terminals, 

(2)  Wires  entering. from  the  same  angle  and  parallel  to 
each  other/ 

c.  Reasons  for  rejection 

(1)  Wire  damage  in  any  manner* 

♦ 

(2)  Solder  wicking  up  the  wire  and  under  the  insulation. 

(3)  Improper  solder  quantity. 
{4y  Poor  .wetting  action* 

(5)  Improper  wire  positioning  and  wrap* 

(6)  Any  copper  showing* 
6*     Safsty  precautions 

1,     Workpiece  . 

a*     Never  perform  any  action  on  the  workpiece  which  will 
cause  damage  or  degradation* 

b*  Keep  scrupulously  clean  at  all  times* 

■   2*  Tool 

a* ^  Clean  and  store  all  tools  properly* 

b*  Never  use  excessive  force  on  any  tool* 

c*     Use  each  tooV  only  in  the  manner  it  was  desioned  to  be 
used* 

3^  Personal 

a*     Beware  of  burns  from  hot  tools* 

* 

b*    When  using  checmicals  beware  of  skinj  eye»  and  inte-  til 
'  contact^  and  avoid  excessive  inhalation  of  fumes* 

c*     6e*^are  of  the. poisonous  fumes  from  Teflon  during  the 
stripping  and  soldering  operations* 

d*     Avoid  any  possibility  of  igniting  flammable  chemicals  or 
materials* 


ASSIGNMENT  SHEET  3-3^ lA 
TITLE 

Soldering^to  Bifurcated  Terminals 
OBJECTIVES 

When  you  complete  this  lesson  topics  you  will  he  able  to: 

3*3.1       PREPARE  bifurcated  terminals  for  soldering  by  cleaning 
and  tinning  following  procedures  and  to  the  standards 
outlined  in  MIL-S-45743C. 

3.3*2  .     PREPARE  wires  for  soldering  by  stripping,  tinning  and  bending 
following  the  procedures  and  to  the  standards  outlined  in 
Ma*S-47543C* 

3.3.3       CONNECT  prepared  wires  to  bifurcated  terminals  using  the 

propertools  and  soldering  techniques  following  the  procedures 
and  to  the  standards  outlined  in  MIL-STD-454D,  MIL-S-45743C 
and  NHB  5300.4(3A). 

STUDY  ASSIGNMENT 

Read  and  study  Notetaking  sheet  3-3-lN  of  the  Student's  Guide 

STUDY  QUESTIONS 

None 
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N0TFTAKIN6  SHEET  3-3-lN 


Hand  Soldering  Bifurcated  Terminals 


TITLE  ■ 


{REFERENCES 


MII-S-45743C 
■MII-STD-454D 
NHB  5300.4  {3A) 


NOTETAKIMG  OUTLIKE 


A. 


B. 


Types,  sizes  and  usage  of  bifurcated  terminals. 

1.  Cottmon  types  -  there  are  a  variety  of  terminals  of  the 
l)1furcated  type*  since  nearly  any  terminal  which  has  a  split 
or  a  fork  in  it  is  called  a  bifurcated  terminal, 

2.  Common  sizes 

a.  Many  sizes  are  used  depending  on  the  current-flow 
requirements  of  the  assembly  in  which  used. 

b.  The  terminal  size  and  wire  size  should  correspond. 

3.  Uses 

a.     In  most  cases  bifurcated  terminals  are  used  to  solder 
many  wires  to  a  single  point* 

b-     Th^  are  also  used  In  applications  exposed  to  high 
stress  and  current  flow.  . 

Preparing  bifurcated  terminals  for  soldering, 

X,  Cleaning 

a.     Terminals  must  be  cleaned  prior  to  attaching  leads  or 
conductors. 

b*     The  cleaning  process  used  In  turret  terminal  cleaning  is 
also  used  for  bifurcated  terminals* 

2*  Tinning 

a.  Terminals  should  always'be  tinned  prior  to  soldering* 

b.  The  tinning  process  enhances  solder  flow  on  the  con- 
nection and  cleans  oxides  from  the  terminal. 
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Preparing  wire  for  soldering  to  bifurcated  terminals. 

1.  Stripping  -  use  the  same  techniques  and  procedures  as  for 
turret  termin5Lls. 

2.  Tinning 

a.  Use  the  same  techniques  and  procedures  for  turret  terminals. 

b.  Good  tinning  technique  Is  constant  when  preparing  wire  for 
any  type  solder  connection. 

3.  Sending 

a.  Any  method  may  be  used  for  bending  wire  that  does  not  damage 
the  wire  in  any  way. 

b*     Care  must  be  taken  not  to  crush,  overstress,  or  birdcage 
the  wire  during  the  bending  operation* 

Bifurcated  terminal  solder  connection  specifications. 

1-     Wire  wrap  -  there  are  thr^^  different  wire  wrap  specifications 
to  be  considered  in  the  bifurcated  terminal  connections* 

a*     The  wire  wrap  for  side  entry  connections  shall  be  exactly 
90  degrees,  and  the  cut  end  shall  be  flush  with  the  edge 
of  the  terminal  base. 

b.  Bottom  entry  wire  wrap 

(1)  The  only  practical  method  of  bending  the  wire  for  a 
bottom  entry  connection  is  to  use  the  terminal  as  a  bending 
form,  since  a  bent  wire  cannot  be  inserted  through  the 
bottom  of  the  terminal: 

(2)  The  bend  for  this  type  of  connection  must  be  exactly 
90  degrees;  however,  it  is  not  necessary  to  make 
the  corner  of  the  bend  as  sharp  as  for  a  side  entry. 

(3)  The  wire  for  the  bottom  entry  connection  is  cut  flush 
with  the  side  of  the  terminal  base. 

c.  Top  entry  connection 

(1)   The  wire  in  a  top  entry  connection  is  not  wrapped  but," 
it  smaller  than  the  space  between  the  terminal  ears. 
Is  pressed  In  with  a  filler"  wire  of  the  correct  size 
to  provide  a  snug  fit  between  the  ears. 
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■  (2)   The  bottom  end  of  the  filler  wire  must  be  even  with 
the  surface  of  the  base,  and  the  top  must  be  cut 
flush  with  the  top  edge  of  the  terminal  ears* 

(3)    Great  care  must  be  used  when  cutting  the  filler  wire 
not  to  cause  damage  to  the  wire  being  brought  into 
the  terminal  * 

2,     Wire  position 

a.     The  side  entry  single  wire  connection  has  the  following 
positioning  specifications: 

(1)  The  wire  shall  be  in  contact  with  the  surface  of  the 
terminal  base  as  seen  from  front  and  side  views*  " 

(2)  The  wire  wraps  around  one  ear  of  the  terminal  and  is  ^ 
in  contact  with  the  inside  edge  and  one  side  of  that 
ear. 

(3)  The  wire  is  flush  cut  and  does  not  overhang  the  edge 
of  the  terminal  base. 
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Wrong 


Wrong 


Right 


Wrong 


Right 


Right 

9iruRCAT£D*T£RMJNAl 


Wrong 
POSITION 


b. 


The  side  entry  multiple  wire  connection  has  the  same 
positioning  specifications  as  the  single  wire  side  entry 
with  the  following  additional  requirements: 

(1)  Additional  wires  are  wrapped  in  an  alternating 
pattern  to  the  two  ears* 

(2)  Wires  other  thdn  the  bottom  wire  must  jcontdct  the 
terminal  ear  as  specified  for  single  connections, 
but  will  not  contact  the  terminal  base. 

(3)  All  wires  enter  the  terminal  from  the  same  side  and 
must  be  parallel  to  each  other. 
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c.     The  bottom  entry  connection  has  the  following  positioning 
specifications, 

(1)  The  wire  must  be  in  contact  with  the  surface  of  the 
tenninal  base  from  the  edge  of  the  nole  out  to  the 
edge  of  the  hole* 

(2)  The  wire  must  be  cut  flush  with  the  edge  of  the  base 
and  must  not  overhang. 

(3)  The  wire  should  lie  in  a  line  drawn  straight  through 
the  gap  between  the  ears  of  the  terminal. 


BEND 


MINUMUM  INSULATION 
CIEARAWCE 

The  top  entry  connection  has  the  following  positioning 
specifications: 

(1)  The  cut  end  of  the  wire  shall  be  level  v/ith  the 
surface  of  the  base  of  the  terminal. 

(2)  The  wire  shall  be  exactly  in  line  with  the  hole 
through  the  base  of  the  terminal. 
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3. 


4. 


TINNED  FILIER  WIRE 


e*     insulation  clearance  for  all  styles  of  bifurcated 
terminal  connections  shall  be  the  same  as  that  given 
for  previous  terminals* 

Area  to  be  soldered 

a*     The  entire  surface  of  the  base  must  be  wetted* 

b*     Smooth  fillets  must  be  formed  between  the  wire  and 
the  terminal  at  all  areas  of  contact* 

c*     There  must  bo  no  copper  showing  on  the  cut  end  of  the 
filler  wire* 

d*     In  all  cases*  solder  must  be  flowed  entirely  over  the 
hole  through  the  base  of  the  terminal »  but  no  solder 
may  flow  through  the  hole  beyond  the  bottom  edge  of 
the  terminal  base* 

Solder  quantity 

a*     All  solder  fillets  must  be  concave 

b*     There  must  be  no  solder  on  any  portion  of  the  terminal 
other  than  those  given  as  areas  to  be  soldered* 

c*     The  contours  of  the  wires  and  the  individual  strands 
must  be  visible* 


E* 


Techniques  for  making  high  quality  bifurcated  terminal  solder 
connections* 


1* 


Application  of  flux 

a*     Flux  contained  within  the  solder  is  normally  sufficient 
for  soldering  a  properly  cleaned  and  prepared  connection. 

b*     External  flux  may  be  used  if  desired;  however,  its  use 
greatly  ijicreases  the  chance  of  solder  wicking  up  under 
the  insulation. 


2* 

129 IPS 


Proper  heat 
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a*     The  proper  heating  source  is  determined  by  choosing  a  tip 
size  and  element  wattage  appropriate  to  the  mass  being 
soldered. 

b.     Proper  heat  flow  is  established  by  using  a  clean,  dry 
iron  and  forming  a  heat  bridge. 

Appl ication  of  solder 

a.  For  pror)er  application  of  solder,  bring  a  clean,  dry 
iron  into  contact  with  the  terminal  and  the  wire* 

b.  For  each  bifurcated  terminal  connection  style,  there 
is  a  separate  technique  for  applying  solder. 

c.  The  solder  application  technique' for  side  entry  connections 
with  a  single  wire  is  as  follows: 

(1)  Establish  the  heat  bridge. 

(2)  Thoroughly  tin  the  surface  of  the  base  of  the  ter- 
minal and  the  cut  end  of  the  wire.    Wipe  the  solder 
around  the  terminal  to  fotm  fillets  between  the  wire 
and  tHe  terminal  at  all  areas  of  contact. 

(3)  REMOVE  THE  IRON  AND  CONTINUE  TO  FLOW  SOLDER  into  the 
hole  area  of  the  terminal  (using  the  residual  heat 
of  tfie'terminal  to  melt  the  solder)  until  the  hole 
is  completely  covered  with  solder.    This  will  on]y 
work  if  the  iron  is  removed  and  jitust  be  finished 
before  the  terminal  cools  below  the  solder 
melting  point, 

d.  The  solder  application  technique  for  multiple  side  entry 
connections  is  as  follows: 

(1)  Establish  the  beat  bridge  for  a  multiple  side  entry 
connection. 

(2)  Thoroughly  tin  the  base  of  the  terminal,  remembering 
that  there  is  more  than  one  cut  wire  end  to  be  tinned. 
Wipe  the  solder  around  the  terminal  to  fom  fillets 
between  the  v/ires  and  the  terminal  at  all  areas  of 
contact* 

(3)  Cover  the  hole  area  with  solder,  using  the  same 
techniques  used  with  single  wire  side  entry 
connections. 


e.  The  solder  application  technique  for  top  entry  connections  * 
is  as  fallows: 

(1)  Establish  the  heat  bridge,  . 

(2)  Thoroughly  tin  the  base  of  the  terminal >  then  wipe 
the  solder  around  the  terminal  to  form  the  fillets 
between  the  wire  and  the  terminals 

(3)  The  last  step  is  to  cover  the  hole  as  in  the  previous 
methods, 

f.  The  solder  application  technique  for  bottom  entry  connections 
is  as  follows: 

(1)  Establish  the  heat  bridge  for  a  bottom  entry  connection, 

(2)  Tin  the  base  of  the  terminal*  and  form  the  fillets 
between  the  wire  and  the  terminal  at  all  areas  of 

*  contact  on  the  base, 

(3)  Cover  the  hole  using  the  tame  techniques  as  with  previous 
connections. 

4,     Cleaning  after  soldering, 

a.  As  always^  a  thorough  cleaning  must  be  given  the  con- 
nection after  soldering, 

b.  Cleaning  is  accomplished  as  described  previously, 

F,     Inspecting  completed  bifurcated  terminal  solder  connections  for 
quality  and  reliability. 

1,     Standards  of  acceptance. 

a.     The  following  points  must  be  examined  and  determined  to 
be  within  specifications: 

(1)  Proper  wire  wraps, 

(2)  Correct  wire  position. 

(3)  Solder  in  all^  the  required  areas. 


7899P8 


102 


ERJC 


(4)  Proper  solder  quantity. 

(5)  No  solder  defects. 
Indications  to  look  for; 

a.  Each  style  of  bifurcated  terminal  has  its  own  indications 
of  qual ity. 

b.  The  indications  for,  single  wire  side  entry  connections 
are  as  follows: 

(1)  Solder,  smooth  and  gleaming  with  no  pits. 

(2)  Concave  solder  fillets  in  the  proper  places. 

(3)  No  solder  wicking  up  the  wire. 

(4)  No  copper  exposed. 

(5)  Wire  wrep  and  positioning  correct* 

(6)  Wire  and  strand  contours  visible. 

(7)  Hole  completely  filled  over  with  solder. 

c.  The  indications  for  multiple  wire  side  entry  connections 
are: 

^      (i)    All  the  indications  listed  for  a  single  wire  joint* 

(2)  Additional  wires  must  alternate  direction  of  wrap* 

(3)  Smooth  flows  of  solder  forming  fillets  bet^ween  all 
vq^res  and  the  ear  that  tliey  are  wrapped  to, 

d.  The  indications  for  completed  top  entry  connections  are 
as  follows; 

(1)  Solder;  smooth  and  gleaming  with  no  pits. 

(2)  Concave  solder  fillets  in  the  proper  places, 

(3)  No  solder  wicking  up  the  wire, 
(i)    Ho  exposed  copper, 

(5)  Wire  and  strand  contours  visible. 

(6)  Hole  completely  filled  over  with  solder. 

(7)  Filler  wire  properly  inserted. 

(8)  Wire  positioning  correct. 
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The  IndicaUons  for  ccupleted  bottom  entry  connections 
are  as  follows:  .  ^ 

(1)  The  same  as  those  listed  for  single  wire  side  entry 
connections* 

(2)  The  wire  must  be  free  inside  the  shank  of  the  terminal. 

f.     Insulation  clearance  must  be  checked.    Clearance  specif-^ 
ications  are  the  same  whenever  insulated  stranded  wire  is 
used* 

(1)  Minimum  -  not  imbedded  in  the  solder  joint. 

(2)  Maximum  -  no  more  than  two  overall  diameters,  including 
the  insulation* 

(3)  Preferred  -  One  overall  diameter,  including  t|^e  : 
insulation* 


Reasons  for  rejection 
a*     Wire  damaged  in  any  manner* 
b*     Solder  wicking  up  the  wire* 
c*     Improper  solder  quantity* 
,  ,     d*     Poor  wetting  action*  ■    '  - 
e*     Improper  wire  wrap  or  positioning* 
f*     Improper  soldered  area* 
g*     Solder  defects* 
Safety  precautions 
I*  Uorkpiece 

a*     Never  perform  any  action  on  the  workpiece  which  will 
cause  damage  or  degradation. 

b*  Keep  scrupulously  clean  at  all  times* 

2*  Tool 

a*  Clean  and  store  all  tools  properly* 

b*  Never  use  excessive  force  on  any  tool* 

c*     Use  each  tool  only  in  the  manner  it  was  designed  to  be 
used* 
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Personal 

a.  Beware  of  burns  from  hot  tools* 

b.  When  using  chemicals  beware  of  skin,  eye,  and  internal 
contact,  and  avoid  excessive  inhalation  of  fumes. 

c.  Beware  of  the  poisonous  fumes  frm  Teflon  during  the 
stripping  and  soldering  operations* 

d*     Ayoid  any  possibility  of  igniting  flammable  chemicals 
or  materials* 
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ASSIGNMENT  SHEET  3-4- lA  ^  • 

TITLE  .  ,  ' 

Soldering  Connector  Pins      .  ^ 

OBJEGTJVES 

When  you  complete  this  lesson  topic,  you  will  be  able  to: 

3*4-1       PREPARE  connector  pins  for  soldering  by  cleaning  and 

tinning  fpUowfng  procedures  and  to  the  standards  outlined 
;  in  Ha-S-45743C. 

3*4*2,      PREPARE  wires  for  soldering  by  stripping  and  tinning 
^  following  the  procedures  and  to  the  standards  outlined  in 

MIL-S-45743C* 

3.4.3       CONNECT  prepared  wires'  to  connector  pins  using  the  proper 
tools  and  soldering  techniques  follxiwing  the  procedures 
and  to  the  standards  outlined  in  HIL-STD-454D,  MIL-S-45743C 
and  NHB  5300.4t3A).        .  ■ 

STUDY  assignment'  ^  " 

Read  and  study  Notetaking  Sheet  3-4-lN  of  the  Student's  Guide. 
STUDY  QUESTIONS 

'  I.     The  resfstive  tweezer  type  soldering  tool  has  current  flow 
through  the  * 

^  2..  What  is  the  main  advantage  of  a  tungsten  electrode  when 
compared  with  a  carbon  electrode  when  used  in. resistive 
soldering? 


NOTETAKING  SHEET  3-4-lN 


TITLE 

  J, 

Solderable  Connector  Pins 

REFERENCES 

MIL-STD-454D 
MIL-S-45743C 
NHB  5300. 4(3A) 

HOTETAKING  OUTLIflE 

A.     Types,  sizes,  and  usage  of  solderable  connector  pins, 

■  1.     Identifying  solderable  pins. 

Although  most  pins  can  be  soldered^ 
only*  certain  pins  are  DESIGNED 
to  be  soldered^ 


b.     These  can  normally  be  identified 
by  a  curved  cutout  on  one  side 
of  the  pin. 

Additionally,  pins  which  have  a  small 
hole' drilled  in  the  side  at  the  bottom 
of  the  wire  socket  can  be  identified 
as  designed  ffirxrimping  only  since 
the  small  hole  iS'  for  visual  ins^-ction  '  * 
of  wire  bottoming  prior  to  crimpmgr 
The  hole  is  not  for  solder  inspection 
and  will  allow  soldier  to  flow  out  the 
side  of  the  pin  if  an  attempt  is  fnad;  , 
to  solder  the  wire.  '  *  . 

Coimion  types  and  sizes.    ■  /  / 

a.  Connector  pin  size  will  vary  from  microscopically  small 
to  so  large  that  you  would  strain  to  lift  it. 

b.  The  comnon  sizes  yoo  will:  nornially  encounter  are  those 
designed  to  dtcomodate  wire  between  AW6  28  and  AWG  14. 


3.  Purpose. 

a.  \   Connector  pins  serve  as  quick,  easy  disconnect  points -^or 
^  disassembly  of  units. 

b.  Connector  pins  serve  to  pass  sijnals  and  voltages  through 
airtight  bulkheads. 

Preparing  connector  pins  for  soldering. 
1.     Tinning  -  always  tin  the  pin  prior  to  soldering, 
a. 


Cleaning  connector  pins  is  difficult  due  to  their  shape;  ' 
tinning  is  the  preferred  method  of  cleaning.  ^ 
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In  addition,  connector  styles  which  have  remaine'l  unchanged 
for  years  are  common,  resulting  in  replacement  connectors 
being  used  which  have  been  stored  for  many  years  and 
which  have  the  resultant  oxidation  on  the  surfaces. 

c*     Also*  when  preparing  a  connector  for  reuse  {changing 
wires) »  old  so^-^^r  must  be  removed* 

d*     The  (post  reliable  cleaning  method  for  reiroving  unwanted 
solder  is  to  wick  it  out* 

2*  Prefilling 

a*     Prefilling  (actually  a  form  of  tinning)  is  the  placing  of 
the  correct  amount  of  solder  in  the  solder  cup  to  form  a 
finished  solder  joint*    The  use  of  preforms  for  consistant 
s«1der  qOaatity  is  recommended* 


b*     Th-ts  eliminates  the  need  for  a  third  hand  to  apply  solder 
(while  holding  the  wire  in  one  hand  and  the  heating  tool 
in  the  other* 


1*     Tools  used  -  the  same  tools  as  used  for  preparing  wire  for 
soldering  any  other  terminal* 


3*     Tinning  -  tinning  techniques  are  the  same  as  for  other'^terminal 
wire  ijr^aration*  i*^ 

4*     Bending  -  w  wire  bending  is  required  for  sojder  cap  style 
connector  pins* 

5*     Cutting  to  length* 

a*     Clotting  wire  to  the  proper  length  for  soldering  to 
conrii^ctor  pins  is  a  relatively  easy  job* 

b*     Merely  insert  the  wire  into  the  connector  cup  to  measure 
the  length  of  wire  needed  for  i^hat  size  of  pin* 

c.     Be  sure  that  the  pin  used  as  a  deoth  gauge  is  anpty  of 
solder* 

d»     After  the  first  wire  is  cut  to  the  proper  length,  it  can 
used  as  a  gauge  for  cutting  other  wires  of  the  same 
size  which  are  to  be  used  in  the  same  size  of  cup* 


Preparing  wires  for  spldaning.to  connector  pins* 


i 


2*     Stripping  -  stripping  techniques  are  the  same  as  for  other 
terminal  wire  preparation* 
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6.     Insulating  tubing 


It  is  recommended  that  insulating  tubing  be  us  >  on  all 
connector  pins  due  to  their  close  proximity  an^  the  dan<ler 
of  electrical  short  circuits* 


b.     Insulating  tubing  may  be  either  the  fixed  size  type  or  the 
neat-shrinkable  type* 

c*  Heat-shrinking  tubing  is  reconmended  as  it  provides  good 
Insulation  vith  less  bulk  and  is  not  subject  to  slipping 
up  off  the  connection* 

d*     ALWAYS  insert  insulation  tubing  over  the  wire  prior  to- 
soldering* 

e.  Tubing  may  be  shrunk  by  using  the  solder  extractor  unit 
in  the  pressure  mode  for  a  heat  source* 

f.  Always  exercise  extreme  caution  when  applying  heat  to 
shrinkable  tubing  (too  much  heat  is  worse  than  not 
enough)* 

D*     Connector  pin  solder  connection  specificiations* 

1*     Wire  wrap  -  as  with  bending,  there  is  no 
wrapping  to  be  done  on  connector  pins. 

e 

2*     Wire  position  -  the  wire  shall  be  aligned 
exactly  with  the  axis  of  the  pin  cup* 

\     Wire  depth  -  the  wire  MUST  BE  BOTTOMED  IK 
THE  SOLDER  CUP  to  prevent  flux  or  air 
being  entrapped  in  the  bottom  of  the  solder 
cup. 


INSULATION^ 
CLEARANCE^ 


Areas  to  be  soldered* 


POINT  OF^ 
ENTRY 


The  solder  cup  should  be  filled  with  a 
quantity  of  solder  that  will  NOT  allow 
the  wire  strands  to  be  visible  after  yy/ipcQuA* 
soldering,  but  does  not  bulge  beyond 
the  confines  of  the  cup  or  spill  down  BOTTOM  IN  CUP 
over  the  sides  of  the  pin. 


The  edges  of  the  cutaway  portion  of  the 
cup  shall  be  visible  beneath  the  solder 
with  no  portion  of  the  internal  face  of 
the  solder  cup  showing. 
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c.     There  shall  be  a  circular*  concave  fillet  around  the 
wire  where  it  enters  the  solder  cup. 

5*     Solder  quantity  *  the  solder  quantity  shall  be  such  that  thsre 
shall  be  no  solder  spillage  onto  the  outer  walls  of  the  pin, 
and  the  edges  of  the  solder  flow  at  a1 i  points  shall  meet  the 
pin  or  wire'm  a  concave  fillet* 


Tools  used  to  make  connector  pin  solder  connections* 
L  Handtools 

a.  Vise 

b*     Antiwicking  devices 
2*     Power  tools 

a*     Soldering  iron 

b,  Variac 

Resistance  soldering  tweezers 

d*     Resistance  soldering  probe 

Techniques  for  making  high  quality  connecr^r  pin  solder  connections 

1*     Application  of  flux  -  except  for  the  flux  contained  in  tne  solder 
the  application  of  flux  is  undesirable  except  in  cases  of  extreme 
oxidation  since  excessive  flux  may  become  trapped  in  the  botton 
of  the  solder  cup  or  cause  solder  spilling  onto  the  outside  of 
the  pin. 

2*     Proper  heat 


Note:  Contour  of  wire 
--'Strands  MOT  visible* 
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a.  In  soldering  connector  pins  there  are  three  primary 
methods  of  applying  heat,  all  of  which  are  raliable. 

(1)  Soldering  iron 

(2)  Resistance  probe 

(3)  Resistance  tweezers 

MOTE:    There  are  two  types  of  tips  for  resistance  solderipg,  Carbon 
and  Tungsten,  each  having  its  advantages:    (1)  Carbon  is 
easier  to  keep  clean,  and  provides  greater  heat,  but  is 
extremely  fragile  (2).    Tungsten  oxides  and  requires  greater 
attention  to  keep  clean,  but  is  much  more  durable* 

b.  Conductive  heating  with  the  soldering  iron  is  an  acceptable 
method'but  it  has  the  following  disadvantages: 

(1)  The  tip  must  be  extremely  clean  and  dry  to  prevent 
leav.ing  solder  tits  on  the  outside  of  the  pin* 

(2)  The  entire  heating  element  of  the  iron  must  be  hot 
for  it  to  do  its  work,  which  may  burn  surrounding 
wires  and  insulation* 

c*  Resistance  heating  with  the  probe  (which  heats  by  high 
current  flow  through  the  resistance  of  the  pin  -itself) 
has  the  following  disadvantages: 

(1)  It  requires  a  second  conductive  lead  which  must  be 
attached  to  some  other  part  of  the  pin. 

(2)  Holding  the  single  probe  point  against  the  rounded 
surface  of  the  pin  causes  slippage  which  can  result 

'  in  severe  arcing  art?  burning  of  the  pin, 

d.  Resistance  heating  with  the  resistance  tweezers  heats  by 

the  same  method  as  the  probe  and  has  only  the  one  disadvantage 
of  arcing  if  misused. 

e.  Resistance  soldering  is  extremely  fast  and  effici^t  as  a 
heating  source  and  should  be  controlled  by  the  following 

me^ns:  ^ 

(1)  The  current  flow  must  be  adjusted  to  the  proper 
level  for  the  thermal  m;i5s  of  the  pin  and  wire, 

(2)  Great  care  must  be  used  in  adjusting  the  current 
level  since  most  resistive  heating  sources  are 
capable  of  pin  DESTRUCTION  by  overheating  if  the 
current  level  is  set  too  high. 
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(3)  If  using  a  stepped  current  source,  fine  control  of 
generated  heat  is  accomplished  by  utilizing  a 
pumping  action  of  the  footswitch  to  apply  power 
intej*m1ttent1y* 

3.     Application  of  solder. 

a.     In  connector  3in  soldering,  the  wire  is  applied  to  the 
solder  rather  than  applying  the  solder  to  the  wire* 

b*     To  properly  apply  the  wire  to  the  solder,  use  the  following 
steps: 

{X)   The  first  step  should  be  to  place  an  antiwicking 
tool  on  the  wire*   The  wire  insulation  should  always 
be  firmly  bottomed  in  the  larger  section  of  the  hole 
drilled  through  the  tweezer  tool  head,  and  the  jaws 
thoroughly  cleaned  of  any  flux  or  other  dirt^ 

(2)    If  using  the  resistance  heating  method,  thoroughly 
clean  the  tool  tip  with  crocus  cloth  prior  to 
placing  the  tips  on  the  terminal  a$  oxide  buildup 
may  cause  arcing* 

^  (3)    You  must  always  place  the  tool  tip  on  the  pin  prior 
to  applying  power  to  prevent  arcing  and  burning  of 
the  pin. 

(4)  Apply  power  (oir  the  soldering  iron)  and  observe  the 

pin  for  solder  melt* 

* 

(5)  Uppn  solder  melt,  imnediately 
insert  the  tip  of  the  wire 
partially  into  the  solder  cup 
at  about  a  70  degree  angle 
and  hesitate  for  a  second  to 
allow  heat  sinking  action  of 
the  wire  to  be  overcome- 

(6)  After  the  solder  remelts,  VERY 
QUICKLY  move  the  wire  to  a  full 
vertical  position  and  bottom  it 
in  the  solder  cup* 


® 


(7)   Maintain  a  slight  downward  pres 
sure  on  the  wire  until  the  power 
(soldering  iron)  has  been  removed 
and  the  solder  has  solidified* 
This  downward  pressure  will  aid 
in  preventing  the  fornation  of 
stress  lines  in  the  solder, 
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Cleaning  after  soldering* 
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a.  As  ALWAYS,  the  soldered  connection  must  be  properly 
cleaned  after  completion  of  the  soldering  operation. 

b.  >  The  most  effective  cleaning  method  for  connector  pins  is 

the  use  of  a  bristle  brush  and  solvent. 

G.     Inspecting  completed  connector  pin  solder  connections  for  quality. 
1.     Standards  of  acceptance. 

a*     Correct  insulatiQn  clearance* 

b*     Proper  solder  fillets* 

c*     Proper  solder  quantity. 

d*     SM'^CTH  gleaming  solder  finish* 

2*     Indications  to  look  for.. 

^ »~ — ■ — . — 

a.  Preferred  solder  connections* 

(1)  Concave  solder  fillets* 

(2)  Bright,  gleaming  solder  finish* 

(3)  Ideal  amount  of  solder. 
^  (4)   No  solder  spillage. 

(5)    Correct  insulation  clearance* 

b.  No  solder  defects*  especially  stress  lines*  which  are 
common  in  solder  cup  connections. 

3.     Reasons  for  rejection* 

a*     Improoer  insulation  clearance* 

b.  Solder  spilled  over  the  sides  of  the  terminal. 

c.  Arc  spots  on  the  sides  of  the  terminal  caused  by  improper 
use. of  the  resistance  soldering  tools. 

d.  Birdcaged  wires*  ^ 

e.  Stress  lines. 

f .  Nicked  or  damaged  wires* 
,  g.     Solder  defects. 
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H*     Safety  precautions, 
L  Workplece' 

a*     Mever  perform  any  action  on  the  workpiece  which  will  cause 
damage  cr  degradation. 

b*  Keep  scrupulously  clean  at  all  times* 

2.  Tool 

a*  Clean  and  Store  all  tools  properly* 

b*  Mever  use  excessive  force  on  any  tool* 

c*     Use  each  tool  only  in  the  manner  it  was  designed  to 
be  used* 

3*  Personal* 

a*     Beware  of  burns  from  hot  tools* 

b<     When  using  chemicals  beware  of  skin*  ^e  and  internal 

contact,  and  avoid  excessive  inhalation  of  fumes*  ^ 

jt 

c,     Seware^of  the  poisonous  fumes  from  Teflon  during  the 
stripping  and  soldering  operations* 

d*     Even  though  the  resistance  tools  are  operated  at  a 
very  low  voltage*  there  is  alwyas  a  chance  of  shock 
If  the  hands  are  wet*    Use  cornnon  electrical  safety 
precautions  to  prevent  injury* 
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ASSIGNMENT  SHEET  4-1-lA 
TITLE 

Introduction  to  Micro-electronic  Circuit  Boards 
OBJECTIVE 

When  you  complete  this  lesson  topic,  you  will  be  able  to: 

4.1.1  IDENTIFY  the  characteristics  and  handling  of  micro-electronic 
circuit  boards.  Identification  will  be  in  complete  agreement 
with  the  characteristics  outlined  in  MIL-STD-454D. 

STUDY  ASSIGNMENT 

Read  and  study  Notetaking  Sheet  4-1-lN  of  the  Student's  Guide. 

STUDY  QUESTIONS 

None 


1 51 3 


NOTETAKIHG  SHEET  4-1-lN 
TITLE 

Introduction  to  Micro-Electronfc  Circuit  Soldering 
REFERENCES 

PACE  Rework  and  Repair  Technology  Series 
HIL-STO,  45^D 

NOTETAKING  OUTLIME 

A*     Definition  and  scope  of  micro-miniature  electronic  repair, 

1*     Micro-miniature  electonics  repair,  as  it  pertains  to  this 

lesson,  is  any  electronic  repair  v^hich  requires  a  performance 
skill  level  greater  than  that  possessed  by  the  "average*' 
repair  technicians* 

2<     Abilities  and  skills  to  be  achieved  during  the  course. 

a*     Proper  identification  and  use  of  all  components  of  the  2M 
micro-miniature  electronic  repair  stations* 

b*     Correct  analyzation  of  workpiece  construction  and  evaluation 
of  the  damage  to  be  repaired* 

c*     Identification  of  high  quality, micro-miniature  solder 
connection  characteristics. 

Proper  utilization  of  tools  and  repair  techniques  to 
remove  conformal  coatings,  perforr?  desoldering  operations 
and  remove  Components  from  the  workpiece* 

e*     Proper  utilization  of  tools  and  repair  techniques  to 
install  micro-miniature  electonics  components  on  single 
and  double  sided  printed  circuit  boards* 

f.     Correct  preparation,  application  and  curing  of  conformal 
coatings* 

B*     Characteristics  of  micro-miniature  solder  connections  on  single  and 
double  sided  printed  circuit  boards* 

1*     Soldered  area 

2.     Solder  quantity 

a*     Preferred  -  fillets  up  to  the  half  way  point. 

Acceptable  -  fillets  no  nwre  than  the  three-fourths 
point- 
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c*     Lead  contours  must^be  visible  through  the  solder. 
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3.  Solder  finish 

X- 

The  solder  must  have  a  bright  gleaming  appearance. 
There  must  be  no  pits,  holes  or  other  blemishes* 

4.  Wetting 

a*     Solder  must  flow  to  the  edges  of  the  pad  being  S'lldered. 

b.     Solder  must  blend* smoothly  into  the  soldered  surface  with 
no  ridged  appearance  at  the  edge  of  the  flow. 

5.  Solder  defects  -  All  connections  must  be  free  of  all  types  of 
defects  as  described  in  the  lesson  on  High  Reliability  Soldering. 

C.     Characteristics  and  handling  of  micro-miniature  circuitry. 

1.     Circuitry  characteristics 

a.  There  are  many  characteristics  of  electronic  circuitry 
used  today  which  require  that  the  technicians  perfonning  * 
the  repair  possess  exceptional  skill.  ' 

b.  The  first  characteristic  to  be  considered  is  the  minute 
size  of  the  components  and  their  associated  circuitry. 

(1)  Size  is  one  of  the  most  coiwnon  factors  requiring 
special  skills  of  the  repair  technician  since  a 
microscope  mu5t  often  be  used  to  perform  or  inspect 
the  work. 

(2)  Size  alone,  howev^er,  is  far  from  being  the  only 
*  characteristic  requiring  special  repair  skills. 

c.  Another  common  characteristic  is  conformal  coatings  wMch 
are  extremely  difficult  to  remove.    This  situation  ofteh^ 
requires  skills  well  above  the  average  level  to  remove 
the  coating  without  causing  damage  to  the  components  and 
the  associated  circuitry  on  the  workpiece.  ♦ 

d.  Components  which  are  highly  susceptible  to  various  types 

of  damage  are  a  characteristic  of  micro-^miniature  electonics, 
Components  in  this  category  require  a  very  high  skill 
level  in  handling,  removal  and  replacement. 

e.  Circuit  board  laminates  often  require  above  average 
skills  of  the  repair  technicians  due  to  size,  damage 
susceptibility  or  complexity- 

^.     Another  circuit  characteristic  which  requires  mic^o- 
niniature  electronics  level  repair  skills,  although  the 
Circuitry  and  components  are  not  "micro-miniature"  as 
S'jch,  is  high  density  packaging  of  standard  discrete 
components  - 
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A  final  characteristic  and  the  one  generally  requiring 
the  most  skill  to  perform  the  repair»  is  that  of  extensive 
damage  to  the  workpiece. 

(1)  ^  When  extensive  workptece  damage  exists,  the  repair 

is  often  more  a  manufacturing  process  than  a  repair 
process*    For  this  reason  a  great  deal  of  skill  is 
required  of  the  repair  technician  when'  repairing 
extensive  damage.  ^ 

(2)  This  type  of  repair  action  also  requires,  in  most 
cases,  a  number  of  special  materials  which  are  not 
generally  available  to  the  average  repair  techrtician'* 

h.     8es1de  the  requirements  for  special  skills,  many  of  tftfe 
characteristics  of  micra-miniature  electronic  circuits 
also  necessitate  the  use  of  special  tools*   The  delicacy  and 
expense  of  these  tools  preclude  their  distribution  to  any  but 
a  select  few  highly  trained  and  skilled  repair  technicians. 

Proper  handling  techniques  .  ^ 

a*     To  avoid  workpiece  damage,  constant  attention^nd  care  Hijst 
be  given  to  handling  procedures  both  before  and  after  the 
repair  process,  as  well  as  during  the  repair  process* 

b*     During  the  repair  process  oarticular  attention  must*  be  given 
to  the  use  of  proper  repair  techniques  to  avoid  causing  damag 
to  components  or  circuits, 

♦ 

c    During  all  stages  of  handling  remember  that  someone's  life 
generally  depends  upon  the  proper  functioning  of  the 
worlfpieue  you  are  repairing* 
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IMFORMATION  SHEET  4-1-ir  -  .  " 

TITLE  .        ■  '  ' 

Puijlications  for  use  in  Miniature/Micro-mlnlature  gepair 

IflTRODUCTI^; 

Some  of  the  most  valuable  aids  in  any  technical  job  are^the  publications 

associated  with  it.    Many  of  the  publications  the  repair  technicians  will 

need  to  know  to  perform  miniature/micro-miniature  repiirsj  which  are  *  ' 

not  cotnmonly  used  by  technicians,  who  will  generally  tfe  unfamiliar  as  to 

their  use.    The  infom?ation  section  below  is  a  result  df  knowledge  gl*eaned  from 

experienced  repair  technicians,  and  it  explajns  some  of  the  types  and 

uses  of  publications' associated  with  miniature/micro-miniature  repair. 

♦ 

IMFORMATION  ' 

There  are  many  soprces  for  obtaining  information  needed  to  complete  a  ' 
repair.    These  may  beiMaval  or  other  types- of 'publ ications.    The  Mavy  has 
three  general  types  of  publications  fha't  are  coirarionly 'used  in  miniature/ 
micro'-ntini,ature /epairj  which  are:    (1)  Su^T^y  manuals,  (2)  Instruction 
manuals,  and  (3)' Military  Specifications*  Jhe  spQpific  publications 
and  their  uses  are  listed  below:  ^  \ 

Supply  Manuals  -  /      .     -  ' 

1.  Illustrated  Parts  Breakdown,-  used  to' provide  data  needed  to  procure 
parts  needed/or  theworkpelce  repair.  ,IP8's  give  a  detailed  breakdown 

.of  all  parts  and  hardware  of  a  specific  sysjem,  unit,  or  submodule. 

2.  Federal  Stock  Class  Manual  -  used  to  provide  data  on  procuring 
general  supplies,  such  as  tools,  eyelets,  wire  etc"    The  federal 
stock  class  is  a  four  numbfir  code  (the  first  four  digits  of  a  national 
stock  number)  which  identifies  tKe  type  QfTitem  the  st^  number 
peratins  to,  i.e.,  5905  is  the  federal  stock  class  for  resistors- 
There  is  an  FSCM  for  each  federal  stock  class,  which  lists  all  items 
of  that  class  whfch  are  stocked  within  the  supply  system.  The 
following  list  covers  som^  of  the  most  commonly  ysed  FSCM's- 


a. 

5325  - 

Printed  .circuit  eyelets 

b. 

5120  - 

Handtools 

c. 

5940  - 

Terminals  and  standoffs 

* 

d. 

6145  - 

Electrical  wire 

e. 

6520  - 

Dental  supplies 

Instruction  Manuals  * 

i.     Overhaul  instruction  manuals  -  contai*ns  complete  maintenance 
prccedures  ifusfluding  Parts  procurement  data^on  individual 
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*workp1eces*    These  are  usually  written  on  those  items  considered 
too  delicate  or  complex  for  field  level  maintenance.    The  overhaul 
manual  will  list  any  special  handling  or  disassembly  procedures. 


2.     Generalized  technique  manuals  -  these  manuals  cover  such  categories 
as  wiring  techniques,  repair  techniques,  and  inspection  techniques 
that  are  applicable  to  all  types  of  equipment^  and  do  not  pertain 
to  any  one  specific  equipment,  except  when  that  type  of  work  is 
being  done  on  the  individual  piece. 

Military  Specifications  and  Standards  - 

As  their  name  suggests,  these  publications  arje  regulatory  jn  nature 
and  require  mandatory  compliance.    These  may  either  be  general  in 
nature  or  for  a  specific  equipment*    They  provide  specific  instruc- 
tions, acceptance  standards^  and  technical  limitations  or  app^lications 
for  materials^  processes,  and  techniques* 

In  addition  to  Naval  publ ications^  there  are  other  sources  for  the 
Information  that  ^  repair  technicain  may  need  to  complete  the  repair* 
Sonie  of  these  are  listed  b;rlov«,  along  with  their  uses: 

1*     Manufacturers  specification  or  process  documents  *  these  contain 
the  same  type  oiF  information  as  Military  specifications,  and 
provide  the  specifications  that  the  manufacturer  used  to  prdduce 
the  equipment*   Thsy  will  generally  list  aoy  of  the  Military 
Speclflcatons  that  apply* 

2*     Commercial  reference  texts  -  these  are  publications  which  provide 
data  on  general  repair  techniques  or  processes,  such  as  soldering* 

3*     Commercial  suppliers  catalogs  -  used  to  select  or  procure  needed 

repair  tools  or  materials  which  are  not  available  from  the  Navy 
supply  system* 

4*     Government  repair  references  -  these  publications  are  available 

from  other  government  agencies,  such  as  NASA»  and  provide  the  same 
type  of  Information  on  repair  techniques  as  the  generalized  tech- 
nique manuals  of  the  Navy* 

5*     Specifications  or  Standards  -  these  are  publications  of  other 
government  agencies  which  serve  the  same  purpose  as  Military 
Specifications  and  Standards.    These  are  usually  available  from 
such  agencies  as  NASA  and  the  Marshall  Space  Flight  Center* 


Many  (pub(!icat1ons  are  needed  to  repair  miniature/micro-miniature  elec- 
tronics, ^and  the  repair  technician  must  be  familiar  with  most  of  the 
ones  listed  in  this  sheet  to  do  his  job  correctly. 
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ASSIGNMENT  SHEET  4-2-lA 
TITLE 

Microminiature  Repair  Task  Identification  and  Procedural  Analysis 
OBJECTIVE 

When  you  complete  this  lesson  topic,  you  will  be  able  to: 
4.2.1       IDENTIFY  the  repair  task  of  various  types  of  micro- 


electronic circuit  boards  by  visual  inspection  and  a 
procedural  analysis  of  selected  micro-electronic  circuits* 
Identification  will  be  in  agreement  with  the  conn^tions 
listed  in  Volume  6  of  the  PACE  Rework  and  Repair  Technology 
Series* 


STUDY  ASSIGNMENT 

Read  and  study  NotetSking  Sheet  4-2-lN  of  the  Student's  Guide* 

STUDY  QUESTIONS 

None 
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NOTETAKING  SHEET  4-2- IN 

TITLE 

M-icro-Hiniature  Repair  Task  Identification 

REFERENCES 

MIL-STD-454D 

PACE  Rework  and  Repair  Technology  Series 

-  -  -  - 

NOTETAKING  OUTLINE 

A.     Circuit  board  construction  -  Only  those  construction  details  which 
you  have  not  learned  in  previous  lessons  will  be  covered  1n  this 
lesson. 

.     Extremely  high  density  circuits. 

a. 

One  category  of  module  you  will  be  required  to  work  On, 
in  micro-miniature  electronics  repair,  is  the  type  which 
uses  standard  circuitry  and  discrete  components,  but  is 
constructed  using  extremely  high  density  component 
packagirig. 

> 

The  use  of  s,tandard  packaging,  unless  other  cocnpl ications ' 
of  construction  such  as  thick  coatings  or  welded  leads 
^exist»  is  not  a  microminiature  task. 

Both  standard  and  high  density  packaging  may  be  a  micro- 
miniature repair  task  if  the  failure  occurs  in  a  high 
density  area. 

The  extremely  high  density  packaging  and  epoxy  potting 
used  on  some  modules  makes  it  necessary  to  use  micro- 
miniature repair  techniques  on  the  module,  even  though  it 
may  only  have  standard  size  discrete  components. 

2.     Hybrid  circuits  - 

a. 

1 

A  hybrid  circuit  is  one  which  contains  both  discrete 
components  and  micro-miniature  components* 

b. 

Jfybn'd  circuits  are  a  second  category  which  require  the 
use  of  micro-miniature  repair  techniques. 

c. 

Some  of  the  types  of  hybrids  are: 

(1)  Discrete  components  and  IC*s. 

(2)  Discrete  components  and  ceramc  printed  circuits 
(CPC's) 
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(a)  Tr»e  CPC's  may  be  of  the  thick  or  thin  film 
type. 

(b)  Thin  film  is  a  terra  used  to  denote  the  method 
by  which  film  circuitry  (conductive,  resistive, 

-  or  dielectric  ink)  is  applied  to  a  substrate. 

(c)  The  substrate  is  usually  made  of  Alumina 
ceraraic  material  which  has  a  very  high  thermal 
conductivity,  low  dielectric  loss  eve'i  at  high 
frequencies,  and  can  withstand  very  high 
temperatures.    The  substrates  are  usually  from 
0.010"  to  0*035"  thick. 


(d)    Thin  film  circuitry  is  depositednn  a  vacuum  by 
vacuum  deposition  (vaporizing  material  in  a 
vacuum  at  200  degrees  to  400  degrees  C.)  or 
cathode  sputtering  (using  an  electric  potential 
to  discharge  material  into  a  vacuum)* 


(e)  The  conductor  thickness  is  '0,000  to  30,000 
Angstroms  (25,000  A  =  O.OOOr'}  and  the  width  is 
0.005  to  0.020V 

(f)  When  finished,  thin  film  circuits  are  coated 
with  powef'ed  glass  (fired  at  low  temperature) 
or  with  polyurethane. 

(g)  Thick  film  circuits  have  the  material  deposited 
on  the  substrate  by  silk  screening. 

(h)  The  conductor  thickness  on  thick  film  types  is 
0.005"  to  0.006"  and  the  width  is  0*020"  average. 

3.     Multilayer  printed  circu'it  boards. 

a.  Multilayer  printed  circuits  (MLPCB's)  are  used  widely  in 
some  systems  to  reduce  the  size  and  space  taken  up  by 
interconnecting  wiring.  - 

b.  Multilayer  boards  are  made  up  of  a  series  of  very  thin 
conducting  and  insulating  layers  which  are  laminated 
together  to  form  a  single  circuit  board. 

c.  The  current  complexity  of  these  boards  is  such  that 
computers  are  generally  required  to  layout  and  test  their 
physical  design. 
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The  individual  board  layers  are  a  double  sided  circuit 
lamination  of  0.002"  copper  on  a  0.003"  thick  insulation 
layer. 

These  thin  layers  are  pre-1mpregnated  with  epoxy  and  then  ^ 
laminated  together  with  heat  and  pressure  to  form  the 
finished  board. 
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NOTE:    Multilayer  printed  circuit  boards  are  to  be  repaired 
ONLY  by  FULL  micro-miniature  repair  technicians  who  have 
graduated  from  the  NAVAIR  Micro-Miniature  Repair  Course. 

4*     Flexible  printed  circuits 

a.     Flexible  printed  circuits  are  a  f?.ir1y  recent  development 
in  circuit  technology. 

b*     Flexible  circuits  are  highly  reliable  and  seldom  need 
repair.   When  repair  is  needed »  the  complexity  and 
materials  required  demand  that  micro-miniature  repair 
techniques  be  used. 

c.     Flexible  printed  circuits  are  constructed  of  a  copper 

conducting  layer  laminated  between  two  layers  of  polymide 
plastic  film*   Multilayer  flexible  circuits  are  also  made 
____  ___„tisJjDgJtlie^sanse^techni^ues, —  

NOTE:  Flexible  printed  circuits  are  to  be  repaired  ONLY  by 
FULL  micro-miniature  repair  technicians  who  have  graduated  . 
from  the  NAVAIR  Micro-Miniature  Repair  Course. 

B.     Conformal  coating  compounds 

L     Coatings  on  micro-circuits. 

a*     The  conformal  coatings  you  will  deal  with  in  micro- 
miniature repair  are  the  same  types  that  you  learned  to 
identify  in  previous  lessons* 

b*     The  application  and  removal  of  these  coatings  vjhen 
repairing  micro-miniature  circuits  becomes  much  more 
critical  and  demand  vastly  increased  skill  levels  on  the 
part  of  the  repair  technician. 

c*     Many  times  a  coating  may.  be.  technically  defined  as  thin 
if  measured^  but  it  must  be  treated  as  a  thick  coating 
due  to  the  relationship  between  the  coating  thickness  and 
the  component  size. 

(1)  A  thin  coating  on  a  micro-miniature  circuit,  which 
is  extrenffily  difficult  to  remove  from  around  tne 
circuit  co!nponent  1eads»  must  also  be  renroved  nearly 
100%  to  enable  desoldering  tools  to  properly  contact 
the  solder  pad  area. 

(2)  Any  coating  which  must  be  renroved  from  micro- 
miniature circuits  should  ha^e  renroval  performed 
using  only  micro-miniature  repair  techniques  due  to 
the  danger  of  damaging  the  components  or  workpiece. 
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Extremely  thick  coatings 


a.  Extremely  thick  coatings  are  not  often  encountered  on 
circuitry  using  micro-miniature  components  unless  they 
are  completely  potted  or  encapsulated  with  the  coating. 

b.  You  will,  however,  occasionally  encounter  micro-n'niature 
modules  with  extremely  thick  coatings  such  as  po^y- 
urethane  and  epoxy. 

Opaque^coatings 

a.  Opaque  coatings  aije  very  common  in  micro-miniature 
electronic  circuitry. 

b.  Opaque  coatings  aregenerally  used  to  completely  pot  of 
encapsulate  either  individual  components  or  the  entire 
module* 

c.  The  majority  of  conformal  coatings  are  not  opaque;  thus, 
irost  opaque  coatings  Are  deliberately  made  Opaque  by 
manufacturers  for  one  of  the  following  reasons: 

{1}    Opaque  coatings  are  used  on  highly  classified 
circuitry  as  a  security  measure*^ 

(2)  Opaque  coatings  are  also  used  by  manufacturers  to 
maintain  security  of  unique  design  and  manufacturing 
processes. 

(3)  One  of  the  most  common  uses  for  opaque  coatings  is 
their  application  by  fnanufacturers  to  serve  as  a 
detriment  to  repair.    This  is  done  so  that  the 
circuits  will  be  replaced  rather*  than  repaired. 

Special  coating  additives 

a.  In  addition  to  additives  which  make  coatings  opaque* 
therp  are  additives  used  which  increase  the  adhesion 
strength  of  the  coating  and  make  pftnetration  more 
difficult. 

b.  One  typical  additive  is  aluminum  cxide  particles.  These 
particles  are  mixed  with  the  coating  while  it  is  in  a 
liquid  state.    When  the  mixture  is  cured,  it  forms  a 
compound  so  hard  and  abrasive  that  is  will  rapidly  dull 
even  diamond-tip  instruments.    This  compound  is  most 
commonly  used  by  manufacturers  ti>  protect  trade  secrets 
or  to  prevent  repair, 
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c.     Another  coimion  additive  is  powdered  silica  (sand).  This 
additive  forms  a  coating  compound  even  harder  than 
alutTsinum  oxide.    Diamond-tip  cutting  instruments  are, 
completely  useless  for  this  compound.    This  is  mo^t 
commonly  used  for  security  purposes  on  highly  classified 
equipment. 

Micro-miniature  exponent  characteristics 

X*     Heat  sensitivity 

a*     Nearly  all  micro-miniature  electronic  components  are 
highly  susceptable  to  danjage  by  heat* 

If^ihe  internal  parts  of  a  micro-miniature  component  are 
allowed  to  reach  soldering  temperatures  for  even  a  short 
 Beriod--of— time-r-damage-wvll-resuVt^i^  ~- 


Electrical  sensivity 

Except  for  a  very  few  high  power  or  high  voltage  devices, 
all  micro-miniature  electronic  components  may  be  damaged 
by  extremely  small  electrical  potentials* 

h\     In  addition  to  powered  circuits,  these  potentials  may  be 
developed  from  such  things  as  stray  voltages  on  power 
soldering  tools  or  static  e]^btricity  from  your  fingers* 

c*     To  avoid  damage,  constant  care  must  be  taken  to  ensure 
that  no  stray  voltage  potential  of  any  sort  is  allowed  to 
contact  component  leads* 

d*     Particular  care  must  be  taken  with  normal  circuit 

operating  potentials  since  they  will  almost  invariably 
cause  damage  if  applied  to  the  wrong  leads* 

Mechanical  sensitivity 


a* 


b* 


c* 


AIX  micro-miniature  el^ectronic  coj;iponents  are  sensitive 
to,  and  easily  damaged  by,  mechanical  stresses. 

The  delicate  crystalline  structure  of  the  IC  chip  and  the 
glass  hermatic  seal  around  leads  are  both  easily  damaged 
by  5,tresses  such  as  dropping  the  component  or  cutting  the 
leads  with  dull  cutters. 

Excessive  force  or  stress,  applied  when  positioning  the 
component  or  bending  leads,  is  one  of  the  most  coinsnon 
causes  of  damage. 


Physical  size 
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a*     There  are  literally  thousands  of  different  size/shape 
combinations  used  in  making  micro-miniature  electronic* 
components. 

b.  During  the  previous  lessons,  you  have  been  shown  the  most 
common  shapes  of  these  components* 

c.  Their'size  varies  to  such  a  great  extent  that  It  is  not 
practical  to  attempt  to  show  all  the  variations.  Size 
may  range  from  an  inch  or  more  to  such  microsc*)pic 
dimensions  that  it  is  nearly  impossible  to  distinguish 
the  component  with  the  naked  eye.  '  ^ 

Solder  joint  construction 

_U  XbcDijgtU3aaj:d_.ji)ints..   v  

a.^     During  previous  lessons  you  have. been  shown  most  of^the 
through  board  solder  connection  sytles,  but  there  are 
some  styles  used  v/ith  micro-minjature  electronic  com* 
ponents  which  you  are  not  familiar  with. 

(1)  The  entire  pad  diameter  of  some  solder  joints  may  be 
only  approximately  0,025",    It  is  extremely  diffi- 
cult to  avoid  damage  when  soldering  and  desoldering 
through  board  joints  on  circuitry  of  this  size* 

(2)  Due  to  the  small  size,  and  inaccurate  drilling,  some 
pads  may  be  drilled  off  center  during  the  manu- 
facturing process,  resulting  in  a  knife  edge 
thinness  of  some  pad  edges*    Extreme  care  must  be 
used  to  avoid  lifting  or  breaking  these  padS  during 
repair  operations.  ^ 

2-     Surface  joints 

a.  Surface  type  joints  are  coiranonly  called  lap  joints. 

b.  In  this  type  of  joint  the  comporient  lead  is  placed  or 
lapped  on  top  of" the  solder  pad  area  and  soldered  into 
place. 

c.  All  connection  and  bonding  in  the  surface  or  lap  joint  is 
formed  by  the  solder  itself.    For  this  reason  the  quality 
and  strength  of  the  solder  connection  in  this  type  of 
joint  is  exceptionally  critical. 

d.  Surface  joints  are  a  very  common  mounting  style  for  IC's 
and  other  micro-miniature  electronic  components. 
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3. 


Circuit  board  solder  cups 


a.     Circuit  board  solder  cups  are  a  hollow  standoff  similar 
^  to  a  connector  pin* 

b*     The  purpose  of  the  solder  cup  is  to  act  as  a  connection 
point  for  several  component  leads  when  vertical  component 
mounting  is  used. 

» 

c.     Solder  cups  are  not  micro-miniature,  but  they  are  normally 
>    found  on  a  module  whose  packaging  density  requires  micro-^ 
miniature  tools  or  techniques  for  repair* 

'4*     Wejded  leads 


ar;     Weldea  leads  are  a  fairly  common  occurrence  as  a  mounting 
style  for  micro-miniatu^e  electronic  components* 

b*     Welds  will  either  be  pa?pnel  gap  or  point  contact  style* 

(1)  The  most  common  weld  currently  in  use  is  the 

^  parallel  gap  style*    It  is  generally  used  when  only 

one  of  the  conductors  to  be  joined^is  free  to  move* 
This  style  is  readily  Identifiable  as  it  leaves  a 
thin  black  line  across  the  welded  lead*    A  parallel 
gap  weld  is  formed  by  bringing  two  parallel  tips 
into  contact  with  dne'of  the  leads  to  be  joined  and 
passing  a  high  current  pulse  between  the  tips* 

(2)  Point  contact  welding  is  an  older  style  and  is 
generally  used  where  both  conductors  to  be  joined 
are  free  to  move*   The  point' contact  weld  is  formed 
by  bringing  two  tips  together  so  that  the  conductors 
to  be  joined  are  pYessed  between  the  tips*  Only 

'  y     very  careful  inspection  will  ;ihow  that  this  type  of  " 

V/      joint  is  welded  rather  than  soldered* 

Evaluating  repair  tasks  and  procedural  steps 

1*     Workpiece  analysis 

a*     You  have  been  taught  in  previous  lessons  that  before 

taking  any  action  towards  the  repair  of  a  workpiece,  both 
the  workpiece  and  the  job  to  be  done  must  be  thoroughly 
analyzed  and  a  complete  plan  of  action  decided  upon. 


b.     At  this  point  in  the  course,  you  have  been  taught  the 
Information  needed  to  enable  you  to  make  a  complete 
analysis  of  micro-miniature  electronic  workpieces. 

c*     When  making  an  analysis  of  each  workpiece*  you  are 

performing  the  most  important  part  .of  insuring  that  no 
additional  damage  or  degradation  is  incurred  on  the 
workpiece  as  a  result  of  your  repair  actions* 
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Danage  evaluation 


a.  The  next  step  of -your  preparation  for  repair  is  to  locate 
all  damage  or  degradation  on  the  workpiece,  and  determine 
their  extent. 

b.  The  nature  of  all  damage  and  the  area  if  fee  ted  itrist  be 
determined  before  you  can  effectively  outline  the  repai)rs 

^  ■  to  be  performed. 

Task  determination 

a.  When  the  workpiece  has  been  completely  analyzed  and  all 
^damage  evaluated,  you  will  have  the  information  needed  to 

 decide- what  repa  i  rs  must~a'c  to  aTVy'  be"  performed  on  The 

workpiece.'    w       *  , 

b.  In  determining  the  repair  task  (or  tasks)  remember  that 
all  steps  taken  in  disassembly,  repair  and  reassembly  are 

^  a  part  of  "the  overall  repair  task. 

Procedural  outline  -  The  final  step  in  preparation  for  repair 
is  to  combine  the  information  gained  from  analyzing  the 
workpiece,  the  damage  and  the  repair  task  into  a  single 
comprehensive  step-by-step  repair  procedure. 
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ASSIGNMENT  SHEET  4-3-lA 
TITLE 

Micro-electronic  Circuit  Conformal  Coating  Removal  and  Desoldering 
Techniques 


OBJECTIVES 


When  you  coijiplete  this  lesson  topic*  you  will  be  able  to: 

^  4.3.1       EVALUATE  the  repair  task  to  be  performed  and  DETERMINE 

the  proper  conformal  _coating..J:enHivaJ_methQd_toJ}&,u s ed^n. 


micro-electronic  prinrted  circuit  boards.    Evaluation  and 
determination  will  be  based  on  information  contained  in 
Volume.  6  . of  the  PACE  Series  - 

4^3.2^^     ilEMOVE  various  conformal  coatings  from  micro-electronic 
printed  circuit  boards  using,  the  chemical »  heat  and 
abrasive  rr^thods  and  the  proper  tools  as  outlined  in 
Volume  6  of  the  PACE  Rework  and  Repair  Technology  Series.  . 

4.3.3       DETERMINE  the  proper  desoldering  and  component  removal  method' 
.  to  be  used  on  selected  micro-el ectonic  printed  circuits 
utilizing  lifc^rmation  contained  in  Volume  6  of  the  PACE"  — 
Series. 

4*3.4       DESDLDER  various  types  oT  micro*e1ectronic  printed' circuit 
solder  connections  using  the  wicking  and  motorized  vacuum 
extraction  methods  of  desoldering  and  the  proper  tools  as 
outlined  in  Volume  6  of  the  PACE  Series. 

STUDr  ASSIGHHENT ^ ; 

Read  and  study  Notetaking  Sheets  4-3- IN  of  the  Student's  Guide. 

STUDY  QUESTIONS 

None 
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NOTETAKING  SHEET  4-a-lN  .  - 

TITLE  \  ■    .  ' 

Micro-Electronic  Circjit  Conforma'l  Coating  Removal  and  Desoldering 
Techniques 

REFERENCES-         .      .....  '  ^ 

PACE  Rework  and  Repair  Technology  Series,  Vol.  6 
MIL-STD454D  -  \  *        "    *     ,  ^ 

NOTETAKING  OUTLINE 

A^^—ConfonnaUcoating.  removal-techniques  -.   i  - 


1 .  Heat  removal  *  ^  ^ 

a.     You  have  been  taughj:  in  previous  training  that  the  careful 
application  of  controlled  heat  can  be  used  to  remove  many 
confonmal  coatings.    This  is  also  true  in  micro-miniature 
electronic  repair.      ^  ^     '  ^ 

/  bi     The  heat  removal  methods  and  Jtooli  which  jxuii  leSrned  to 
*       'use  on  standard  miniature  modules  is^not  practical  for 

removing  coatings  from^micro-iji/iia'feufe  electronic  mbdules 
.    due  to  the  size  and  spacing  of  the  cofflponents. 

c/    In  this  lesson  you  w3ll-]e^rn,to  apply  controlled  heat 
using  the  more  sii^ciali^ed  tools  and  tecijniques  which  are 
applicable  to  m'icro-miTniature  electronic  circuitry. 

2.  Abrasion  removal 

a.  Mechanical  abrasion  is  another  useful  method  of  removing 
coatings,  but  once  again,  the  tools  and  techniques  you 
have  afiready  learned  to  use  are,  not  suitable  for  micro- 
miniature electronic  circuits.  *    *  ^ 

b.  You  will  learn  to  use  the  improved  tools  and  technii^ues 

to  remove  coatings  from  micro-miniature  electronic  circuits 
by  mechanical  abrasion. 

3.  Chemical  removal 

a>     The  use  of  solvents  to  remove  coatings  is  very  limited, 
since  those  solvents  which  are  strong  enough  to  oissolve 
coatings  also  tend  to  attack  some  cr  the  components.  , 

b.     Always  use  only  the  solvents  and  pro<;edures  for  coating, 
removal  which  are  recommended  in  the  coating  manufacturev^s 
specifications,  keeping  In  mind  that  some  of  the  componeris 
may  still  be  damaged  by  that  solvent. 
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9.     Use  and  capabilities  of  coating  removal  tools  ^  / 

1.     Hot  air  jet 

a*     The  hot  air  jet  technique  is, one  of  the  most  versatMe  ^ 
coating  rentoval  methodsv  ■ 

'  i     *  '  '  * 

bV*  The  hot  alrjet  technique"  us^S  IhiB  solder  extractor  in 
conjunction  with  low  air  [Xressure. 

c.     The  equipment  is  set  up  as  follows: 

(1)  'AdjuiJ^e-voltagecontrol  for  the  ^tractor  to 
oWtffn  the  desired  temperature* 


t  'T 


(2)    Connect  the  extractor  air  line  to  the  pressure 

output  and  turn  the  pressure  control  to  get  minimum^A^? 
air  flow*       ,      ,  *  ' 

CAUTION:   At  maximum  voltage  the  air  temperature  ir* 
.approximately  1000  degrees  F.  ^nd  can  cause  great  damage 

to  the  wbrkpiece  u  Improperly  used*  -  '  ■ 

* 

d*     To  remove  coatings  with  the  hot  air  jet^  proceed  as 
follows:  \ 

(1)  Blow  hot  air  from  the  extractor  tip  onto  the  area. to 
^        '     "tfe  removed^  Keep  the  extractor  tip  approjCimately 

1/2  inch  away  from  the  surface* 

(2)  Use  extreme  care  not  to  cause  damage  to  the  workpiece* 

i[3)   Using  an  or^ngewood  stick  or^a  similar  tool,  push 
the "Cga ting  away'as  it  softens  or  pvercures  from  the 
^        ,  hot  air  jet  action*  ^ 

e*     Using  the  hot  air  jet  and  a  fine  pointed  tool,  coatings 
can  be  removed  from  even  t;he  most  minute  areas* 

2*     Thermal  parting 

a*     Another  very  versatile  heat  removal  tool  is  the  thermal 
parting  unit.  . .       "  ^ 

b*     To  prepare  for  thermal  parting,  proceed  as  fpllows: 

* 

\    {!)  ■  Connect  the  thermal  parting  tool  to  the  low  voltage 
A*C*  output*  "  H 
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(2)    Depress  the  foocswitch. 


(3)  Adjust  the  output  control  until  the  parting  tool  tip 

is  at  a  temperature  just  below  the  melting  point  of  solder, 

CA'JTIOH:    ALWAYS  begin  the  adjustment  procedure  with  the  output 
control  set  at  zero  to  avoid-  damaging  the  parting  tool. 

(4)  The  temperature  may  now  be  adjusted  sl;ghtV,  up  or  down 

to  obtain  the  best  results  with, the  particular  coating  being 
remo.ved. 

To  remove  coatings  with  the  termal  parting  tool,  proceed  as 
follows; 

(1)  Remove, the  coating  from  around  the  component  body  by 
overcuring  and  pushing  the  coajing  piside  with  the  hot 
parting  tip.    The  tip  should  not  be  hot  eno\jgh  to  cause 
scorching  or  discoloration  of  the  coating. 

(2)  Carefully  remove  the  coating  from  around. the  teads,  being 
very  careful  not  to  touch  to  board  surface.    The  coating 
need  only  be  removed  down  to  the' widest  point -of  the 
component  body,  and  from  the  pad  area  on  a  doirfHe  sided 
board.   The  coating  must  also  be  removed  from  the  pad 
area  on  the  termination  side  of  the  board,  on  both  single 
and  double  sided  boards.- 

(3)  If  you  are^r^moving^a  failed  component,  the  leads  may  be  " 
4    cut  at  this  time.    This  destructive  removal  method  is 

preferred  when  removing  a -KNOWN  defective  part,  as  it  is 
'the  method  which  normally  provides  the  lowest  risk  of 
workpiece  damagt> 

(4)  When  the  component  leads  have  been  cut,  the* component 
body  should  be  heated,  causing  the  remaining  costing  to 

'  ^soften  and  permit  easy  component  removal-  ^ 

(a)  ^  One  method  of  heating  the  body  is  to  use  the  thermal 
^    '  parting  tool  * 

(b)  A  temperature  controlled  soldering  iron  or  the  hot 
air  je't  are  reliable  methods  of  heat-ing-t-he-component 
body. 

(5)  Once  the  component  body  has  been  thoroughly  heated  to  weaken 
the  doating  bond^  it  may  be  removed  by  gripping  it  with  a 
pair  of  pliers  and  applying  a  gentle  twisting  or  rocking  , 
,force.    Never  use  a  pulling  or  lifting  force  as  it, could 
result  in  board  or  conductor  damage. 
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i§)  When  the  defective  component  has  been  removed;  the 
leads  must  then  be  ^esoldered  and  removed  from  the 
board. 

(7)    After  the  nart  is  removed  from  the  boards  the  surface 
area  of  the  board  must  be -smoothed  and  cleaned  to 
,>«ept  the  replacement  parti   This  smoothing  may  be 
''done  with  the  thermal  parting  tool,  or  by  abrasive 
grinding  methods*  ^ 

'  (8)    If  nbrl-clestructive  component  removal  is  necessary, 

the  same  basic  procedure  is  followed  using  two 
additional  steps* 

♦ 

(a)  When  removing  the  coating  from  the  component 
leads,'  remove  the  coating  cfown  to  the  pad  area, 
exposing  the  solder  connection* 

(b)  Coijipletely  desolder  the  com^Donent  leads  prior 
to  heating  the  component  body  for  removal* 

3*     ADraslve  removal        J  ^ 

* 

a*     The  motor  tool  Is  another  reliable  method  of  removing 
cbnformal  coatings* 

^b**    A  widejtariety  of  bits  are  available  for  use  with  the 
mo$orTOol*   These  bits  allow  the  removal  of  various 
'    coatings  from  many  diffeV^ent  surfaces* 

(1)  The  ball  mill  type  bit  is  generally  used  only  to 
.  ^  ^             '  take  off  the  majority  of  a  thick  coating* 

(a)  ^Small  ball  mills  may  also  be  used  .to  Vemove 
costing  materials  from  confined  areas  around 
component  bodies* 

(b)  When  removing  a  coating  with  a  ball  mill,  use 
.    -  EXTREME  CAUTION  and  NEVER  attempt  to  reniove  a^ 

\  coating. completely  with  this  method* 

(2)  '  Abrasive  grinding'bits  may  be  used  to  remove  coatings 
^  from  small  conductors  or  large  flat  surfaces,  with 

less  chance  of  damage  than  i  ball  mill* 

*  * 

^         (a)   The  rotary  bristle  brush  is  generally  the  most  , 
^  \    '  *  reliable  method  of  removing  coatings  frotji 

confined  areas  since  it  is  small  and  will  form 
^  itself  into  the  shape  of  the  area  it  is  in 

contact  with.' 
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(b)  The  rotary  bristle  brush  is  an  excellent  tool 
for  removing  thin  coatings  completely  down  to 
the  board  syrface  without  causing  damage.  Do 
not  be  deceived  by  the  apparent  softness  of  the 
brush,  as  it  is  highly  abrasive  and  will  cause 
serious  damage  to  the  laminate  and  condu';tors 
if  it  is  applied  with  undue  pressure* 

*^ 

C.     Desolderiog  micro-miniature  solder  connections  ' 

1.  The  majority  of  all  damage  caused  during  the  repair  cycle  of 
a  module  h^s  always  happened  in  the  disassembly  (component 
removal)  phase  of  the  work,  and  the  largest  percentage  of  this 
damage  has  occured> during  a  single  operation,  DESOLDERING  OF 
COMPONENTS.    The  following  are  reliable  methods  of  desoldering: 
continuous  vacuum;  pressure;  and  the  motor'tool  in  certain 
cases. 

2.  Vacuum  desoldering 

a*     Of  all  the  various  methods  of  solder  extraction  currently  o 
in  use,  the  most  versatile  and  reliable  is  the  continuous 
vacuum  jnethod.    Tools  using  this  method  have  been  found 
to  greatly  outperform  all  Other  methods  for  general  use 
when  operated  by  trained  personnel., 
♦ 

b.     Much  desoldering  which  is  very  difficult  or  nearly  impossible 
to  perform  RELIABLY  with  other"  methods  is  a  routine 
*  matter  using  the  continuous  vacuum  extraction  tools.. 

3.  Pressure  desoldering 

a.     As  you  have  learned,  hot  air  at  approximately  lOOO  degrees 
is  available  when  using  the  extractor  in  the  hot  air  jet 
mode. 

(1)  The  hot  air  jet  can  be  used  to  blow  solder  out  of 
dead  end  holes  when  vacuum  will  not  do  the  job. 

(2)  the  hot  ai>:  jet  also  allows  you  to  melt  solder  a:nd 
remove  lap-Soldered  leads  from  a  distance  if  they 
are  inaccessible.    It  also  allows  the  lead  to  bet 
de^oldered  without  touching  the  hot  tip-to  the  joint 
when  t He  pad  or  board  laminate  are  extremely  sensitive 
to  heat  anJ  pressure. 

 .^^     Removal  of  welded  leads 

♦ 

a.  It  is  often  necessary  in  micro-electronics  to  repair 
modules  with  v/elded  component  connections,  even  though  we 
do  not  haveweldin'g  or  dewelding  capabilities. 

b.  Using  the  tools  and  techniques  taught  in  this  course  you 
-      will  be  able  to  reniove  welded  leads  and  install  replacement 

components  by  spidering. 
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0*     Use  and  capabilities  of  desoldering  tools. 

1,     Solder,  extractor  -  You  have  alreacly  been  trained  in  the  proper 
use  of  thiB  solder  extractor  as  a  continuous  vacuum  device,  so 
it  is  only  necessary  at  this  point  to  briefly  review  reliable 
y   extraction  procedures; 

a*     Always  use  a  stirring  motion  of  th^  lead  if  possible,  so 
that  no  sweat  joints  remain  after  desoldering  (this  is 
particularly  important  with  multilead  components)* 

,  b*  Except  for  very  rare  instances  where  you  have  no  alternative, 
NEVER  allow  the  extractor  tip  to  contact  the  board  laminate,  - 
conductors  or  pads* 

c.     The  desoldering  of  lead  terminations  which  are  not  straight 
through  can  be  greatly  simplified  by  using  micro-miniature 
tools  and  techniques* 

(1)  The  normal  process  is  to  extract  all  solder  possible 
and  then  mechanically  hear  the  remaining  sweat  Joint 
with  pliers.   The  shearing  operation  presents  $ome^ 
risk  of  workpiece  damage* 

(2)  The  thermal  parting  tool  may  be  us^d  in  place  of  the 
shearing  operation*   This  will  greatly  reduce  the 
risk  of  damage* 

(a)  After  ejttracting  all  the  solder  possible, 
adjust  the  parting  tool  to  solder  melting 
temperatures,  and  use  it  to  lift  {NEVER  PRY  THE 
LEAD)  the  lead  to  a  straight  position,- 

(b)  When  the  lead  has  "been  lifted/ the  extractor 

may  be  used  with  the  stirring  action  to  completely 
desolder  the  lead.  ^ 

(3)  The  new  techniques  of  solder  extraction  which  apply 
to  Jnicro-miniature  repair  are  those  of  extensive 
extractor  tip  modification  to  allow  desoldering  of  a 
wide  variety  of  small  sized  and  odd  shaped  connections. 

f  Remember  that  you  tan  and  should  modify  your  extractor 

tips  to  any  shape  needed  when  it  will  result  more 
efficient  solder  extraction* 

Hot  air  jet 

a*     The  hot  air  jet  technique  is  extremely  useful  for  removing 
lap^soldered  component  leads*   The  technique  is  as  follows: 

(1)   Connect  the  solder  extractor  to  the  pressure  supply 
and  set  the  preisure  flow  control  to  MINIMUM* 
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(2)  Adjust  the  extractor  temperature  to  MAXIMUM,  and 
vary  the  amount  of  heat  applied  to  the  solder  joint 
by  varying  the  distance  between  the  extractor  tip 
and  the  jaint. 

(3)  Gently  grip  the  lead  with  tweezers  and  blow  hot  air 
on  the  connection. 

(4)  When  a  solder  melt  is  observed,  lift  the  Uad  carefully 
and  remove  the  hot  air  flow* 

(5)  When  correct  flow,  temperature  and  distance  are 
used,  the  solder  melt  should  occur  in  approximately 
2  seconds*   Remember  to  alternate  the  operation  from 
one  side  of  the  component  to  another,  so  that  there 
is  no  excessive  buildup  of  heat  in  a  single  area* 

3.     Removing  welded  leads. 

a.  Cutting  the  lead 

(1)  The  welded  lead  is  cut  between  the  weld  joint  and 
the  component  body  (normally  using  cutting  pliers) 
being  very  careful  not  to  damage  the  pad  or  welded 
piece  of  lead  which  remains  on  the  pad  area* 

(2)  The  lead  must  be  cut  at  the  edge  of  the  pad  area. 

(3)  JbQ  motor  tool  may  be  used  to  cut  the  leads  when 
they  are  not  accessible  to  pliers,  but  greaf  care 
must  be  taken  not  to  cause  workpiece  damage* 

b.  Dressing  the  lead 

* 

(1)  When  the  welded  component  has  been  cut  free  and 
removed,  the  remaining  welded  lead  ends  must  be 
properly  dressod  and  prepared  so  that  a  replacement 
component  may  be  soldered  (rather  than  welded)  in 
place* 

(2)  The  lead  tip  is  smoothed  dcwn  flat  so  that  is  may 
serve  as  a  pad  area  for  lap  soldering* 

'(3)    Since  mosi:  welded  leads  are  gold-plated  non-solderab1e 
metal,  care  must  be  taken  not. to  damage  or  remove 
the  solderable  gold  plating  from  the  lead* 

(4)  If  the  lead  is  unplated,  there  are  two  methods  of 
preparation  wh1ch.will  allow  soldering  of  a  replacement 
component. 


137 

2196P7 

ERLC 


(a)  The  unplated  lead  may  be  electroplated  with 
gold  so  that  It  becomes  solderable. 

(b)  The  welded  lead  may  be  removed  conipletely  by 
ebraslve  methods,  and  the  replacement  component 
lead  soldered  directly  to  the  pad.   This  method 
Is  the  least  desirable  for  two  reasons. 

1^.     While-completely  removing"  the  lead/  there 
^    Is  a  very  high  risk  of  damaging  T:he  board 
circuitry. 


The  pad  area  must  be  plated,  or  the  solder  j 
joint  must  be  allowed  to  have  a  gap  on  it  q  ^ 
since  the  area  where  the  weld  w^s  formed 
will  be  non-solderable* 

(5)    The  motor  tool  can  be  used  to  clean  and  smooth  the 
/  lead,  or  to  grind  away  the  weld  when  necessary  but 

must  be  used  with  caution  to  avoid  damage, 

HOTE:    NEVER  attempt  to  separate  a  welded  joint  with  heat 
or  pressure  as  circuit  conductor  damage  will  almost 
invariable  result, 

E.     Evaluating  disassembly  for  completeness  and  quality, 

1,     Coating  removal  -  evaluate  as  follows: 

a.  Completeness  -  check  that  all  coating  removal  necessary 
'   ft}r  the  entire  repair  cycle  of  the  workpiece  has  been 

performed,  and  that  no  part  of  the  renaining  coating  will 
interfere  with  future  repair,  component  mounting,  or 
solderl  ng, 

b.  Quality  -  check  that  no  workpiece  damage  has  been  caused, 
and  that  all  remaining  coating  is  free  of  charring, 

,  ^  cracking  or  debonding, 

2*     Oesoldering  -  evaluate  as- follows:  ^ 

a.     Completeness     check  that  all  desoldering  necessary  to 
the  sntire  repair  has  been  performed,  and  that  all 
desoldered  holes  and  pads  are  free  of  excessive  amounts 
of  solder. 

b*     Quality  -  check  that  no  board  or  conductor  damage  has 

been  caused*  .      — 

3.     Welded  lead  preparation  -  evaluate  as  follows: 

a.     Completeness  -  check  that  all  leads  have  been  cut,  cleaned 
and  smoothed  so  that  they  are  suitable  as  a  solder  pad 
for  replacement  components. 
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b.     Quality.-  check  that  no  board  or  conductor  damage  has 

been  caused  during  lead  preparation  and  that  any  metallic 
plating  (such  a^  gold)  is  complete  and  undamaged  to 
permit  reliable  soldering* 

4.     Workpiece  damage  -  evaluate  any  damage  found  during  the  previous 
steps  as  follows;  _   

a*     Determine  if  any  hidden  damage  was  discovered  as  a  result 
of  disassembly  an/J,  if  so,  incorporate  its  repair  into 
the  overall  repair  task  analysis* 

b*     Detennine  if  any  workpiece  damage  was  cai'sed  by  disassembly 
and,  if  so,  take  the  following  steps:  ^ 

(1)  Evaluate  the  cause  of  the  damage  and  take  immediate" 
action  to  insure  that  similar  damage  is  not  caused 
on  future  workpieces* 

(2)  Incorporate  the  necessary  repairs  into  the  overall 
repair  task  analysis* 

Safety  precautions. 

1*  Wbrkpiece 

a*     Follow  proper  workpiece  handling  procedures  at  all  times. 

b.  "    In  the  performance  of  all  work  stl^ive  to  cause  no  damage 

and  to  make  as  reliable  a  repair  as  you  are  capable  of* 

2.  Tool 

a*     Properly  maintain  and  handle  all  tools* 

b*     Use  all  tools  ONLY  for  their  intended  purpose* 

3*     PersonaT  -  exercise  the  proper  safety  precautions  for  all  of 
the  following  potentially  dangerous  items  which  you  will  be 
working  with.  * 

a.  Electrically  powered  or  heated  tools 

b*  Edged  tools  .  ^ 

c.  Rotating  tools 

d*^  Caustic,  toxic  and  flacKnable  chemicals  and  materials. 
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ASSIGNMEiNT  SHEET  4-4*  lA 


TITLE 

Micro-eleGtronie-Dircuit-Solderlng  Techniques  -     

OBJECTIVES 

When  you  complete  this  lesson  topic,  you  will  be  able  to: 

4*4*1       POSITION  cpmponents  on  nicro-electronic, printed  circuit 

boards  using  the  preferred  mounting  procedures  outlined  in 
MIL-ST0-454D* 

4*4*2       SHAPE  coEnponent  leads  for  mounting  on  micro-electronic 

printed  circuit  boards  without  damaging  leads  or  components 
'  and  meeting  all  bend  specifications  as  listed  in  MIL*STD-454D, 

4*4*3       REPLACE  electronic  components  on  micro-electronic  printed 
'circuit  boards  utilizing  the  proper  tools  and  soldering 
techniques  for  high  quality  solder  connections  following  the 
■procedures  and  to  the  standards  as  outlined  in  MIL-STD-454D* 

4*4*4       INSPECT  micro-electrQnic  printed  circuit  solder  connections 
on  selected  boards  and  DETERMINE  that  their  quality  and 
reliability  are  in  accordance  with  the  standards  outlined 
1n  MIL-STD-454D* 

4*4*5       IDENTIFY  the  proper  confomial  coating  that  should  be  applied 
to  various  micro-electronic  printed  circuit  boards* 
Identification  wilV  be  in  complete  agreement  with  the 
information  contained  in  MIL-C-47256(M*I*)* 

STUDY  ASSIGNMENT 

Read  and  study  Notetaking  Sheet  4-4-lN  of  the  student's  Guide. 

SUTDY  QUESTIONS 

None 
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M0TETAKIN6  SHEET  4-!!-lN  .  ' 

TITLE 

Mlcro-elsctronic  Circuit  Soldering  Techniques 

REFEREMCES 

MIL-STD-454D 
■MIL-S-45743C 
^IL-S-46860(Hr) 
PACE  Rework  and  Repair  Technology  Series 

MOTETAKING  OUTLIfJE 

A.     Component  preparation  ^ 

L     Preformed  leads 

a.     Many  micro-miniature  components  today  come  from  the 
manufacturer  with  preformed  leads. 

Preformed  leads  will  greatly  ease  your  job  1n  component 
preparation  butthey  also  require  special  handling  to 
avoid  damaging  me  lead  configuration. 

2.  Specifications  and  standards 

a.  The  specifications  and  standards  for  round  lead  components 
shall  be  the  same  as  those  learned  in  previous  lessons. 

b.  The  only  additions  to  the  specifications  apply  to  flat 
leads  and  lap  joints*    The  new  specifications  are  as 
follows: 

(1)  -Leads  shall  contain  two  distinct  bends  at  an  approximate. 

angle  of  45  degrees. 

(2)  The  lead  shall  be  i^^  contact  with  the  solder  pad 
from  the  second  bend  to  the  lead  tip. 

(3)  The  contact  area  of  the  lead  shall  not  overhang  the 
edge  of  the  solder  pad  at  any  point. 

(4)  The  contact  area  of  the  lead  must  be  a  minimum  of 
1/2  the  length  of  the  solder  pad. 

V 

3.  Recoinjnended  formijig  tools- 

a.     There  are  a  large  variety  of  forminn  tools  for  multilead 
components  (iC's)  which  are  satis^'actory  for  use.  Their 
cost  is  generally  high>  however^  since  a  different  forminq 
tool  must  be  used  for  each  lead  confiauration. 
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b*     For  this  reason,  hand-forming  tools  are  reconinended  in  most 

A11_o/  those  too.U_and_  techniques  learned  in  previous 
l«sons  are  recommended,  for  use  with  micro-miniature 
components. 

,  d.     For  bendrng  leads  of  multilead  components*  the  following 
tools  are  recommended:  ,  ^  .  ' 

(l)   Smooth  law  needle  nose  pliers. 

^  (2)    Smooth  jaw  tweezers. 

(3)   Round  nose  pi iers 

e.^    Some  of  the  tools  used  for  miniature  component  lead  bending 
may  be  too  large  for  the  lead  size  of  the  micro-miniature 
components*    If  so,  a  tool-  of  the  same  type  but  of  a  smaller 
'  size  may  be  used*  , 

Hand-fornfing  techniques 

a.     All  those  forming  techniques  learned  in  previous  lessons  are 
suitable  except  for  the  forming  of  ribbon  leads  on  the 
"Flat  Pack"  style  of  multilead  components* 

b*     For  bending  ribbon  leads  on  the  "flat  pack"  style  of  multilead 
components  use  the  fol  lowingf- techniques*:  . 

il)   Grip  the  leads  with  needle  nose  pliers  or  tweezers  wit^ 
the  jaw  edge  which-is  nearest  the  component  placed' 
at  the  point  of  .the  first  bend* 

{2)   Smoothly  and  evenly  push  the  component  over  to 

4e  degree  angle  with  your  finger.    Be  careful  not  to 
stress  the  seal  of  the  component  during  any  step  of  this 
operation* 

(3)   Grip  the- leads  in  the  same  manner  at  the  point  of  the 
second  bend* 

{4)   Hold  the  body  of  the  component  between  your  finger 
and  thumb  and  smoothly  push  the  component  in  the 
opposite  direction  of  the  first  ben?l  to  form  the 

second  45  degree  bend* 

>*     .  * 

(5)    Repeat  the  previous  steps  on  the  other  side  of  the 
component. 


142 

I 


Flat  Pack  IC 


\ 


Lead  b&nd  must  be  such 
that  lead  does  not  short  to 

rim  of  metal  shell 


Expanded 
Lead  Style 


Straight 
Lead  Style 


Motet    All  leads  not  shown. 


 ^^^T^ 


/'A  transit  pad  must  be 
used  when  there  are  con- 


ductors  on  the  component 
'd  side  of  board  to  prevent 
metal  can  from  shorting 
runs* 


Either  style  of  TO-S  IC  lead  style  may  be  used  with  an  ."[^ 
appropriate  transit  pad' to  provide  prttp^r  lead  positioning, 
lead  to  case  insulatiori,  lead  to  lead  insulation  and  case  to 
^     conductor  insulation.  Transit  pad  also  provides^^f im  bas|^to  prevent 
Z:    Lead  tenmnations  .       *  ^ 

a.     All  of  the  various  lead  termination  styles  you  have  learned 
in  previous  lessons  will  be  found  in  micro-electronic 
assemblies. 

'  b*     In  addition  to  those  you  are  familiar  with^  there  are 
some  new  style  terminations  which  are  very  common  to 
micro-miniature  electronic  assemblies. 

*c.     The  first  of  these  is  the  style  used  in'conjunction  with 
lap-soldered  joints. 

d.     The  next  type  is  found  in  some  styles  of  vertical  component 
mounting  is  called  multilead  circuit  board 'connections. 
'This  is  5  form  of  hollow  standoff  with  a  solder  cup  used 
to  connect  several  leads  to  the  same  point. 
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Component  installation 

L     Positioning  considerations 

a.  Whenever  possible »  the  component  should.be  placed 
sytnetrically  between  the  mounting  points  and'have  -  - 
identifying  marks  visible. 

b.  The  prime  rule  in  repair*  however*  is  to  always  rjse  the 
same  style  and  positioning  as  the  original*  unlf;ss  it  can 
be  shown  that  greater  reliability  can  be  obtained  by 
changing  the  positioning. 

c.  -  Tho  final  positioning  consideration  which  is  actually  a 

dictating  factor  is  the  actual  space  provided'  for  the 
component.    This  factor  is  particularly  prevalent  in 
micro-miniature  electronics  where  there  is  often  only  enough 
space  for  the  component  to  be  mounted  in  one  way. 

d.  Positioning  of  IC  packages  depfends  on  which  style  of 
'  package  the  IC  is  in.  '  The  major  styles  are: 

(1)  OuaNin-Une* 

(2)  Flat  pack 

(3)  ^  T0^5  (can) 

e-     The  below  drawings  show  the  positioning  for  these  three 
types  of  packages. 

Leads  of  dip  ID's  shall  be  inserted 
so  that  shoulder  of  lead  rests  on  pad- 


n#  OA*  ' 


Do  n  t  cut  or  clinch  leads  1 


_i  


~  End  view  " 
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e.     The  preferred  style  of  lead  termination  for  through-board 
polder  joints  is  thevstraight  through  termirration.    This  ^ 
is  to  a.llow  maximum  repairabil ity  of  the  circuits  during 
future  maintenance. 

Lead  cutting 

a.  All  lead  ends  must  be  cut. with  a  flush  cutting  tojl^. 

b.  Scissors  are  the  most  highly  recomnended  tool  for  cutting 
■  flat  leads  such  as  .those  on  a  flat  pack  IC^  and  for 

cutting  the  leads  on  multilead  components. 

(1)  Scissors  are  ideal  tor  cutting  the  leads  of  multilead  * 
components  since  they  permit  all  leads  to  be  cut  in 

a  single  operation.    This  wilT  provide  a  high  degree'  . 
of  uniformity  in  lead  length.  ■ 

(2)  They  are  also  good  for  flat  leads  since  they  allow 
them  to  be  cut  with  a  minimum  amount  of  torque  ^ 
applied  to  the  lead.    This  is  very  Important  since 
flat  leads  are  easily  distorted  by  very  small  amounts 
of  torque. 

c.  All  other  leads  may  be  cut  with  standard  flush  cutting 
pliers.  ^ 

Specifications  and  standards 

a.  All  component  mounting  and  lead  termination  specifications 
previously  learned  apply  to  micro-miniature  electronic 
repair. 

b.  The  mounting  specifications  for  an  IC  may  be  summed  up  in 
one  statement,  mount  it  the  same  as  the  original*  This 
is  because  the  multilead  IC  packages  do  not  permit  any 
variation  in  the  physical  mounting  of  the  component. 

c.  The  specifications  for  a  lap-soldered  joint  lead  termination 
is  as  follows: 

(1)  The  lead  must  be  flush  cut,  with  the  cut  being 
perpendicular  to,  the  long  axis  of  the  lead. 

(2)  No  portion  of  the  lead  end  ^^y  extend  beyond  the  edge 
of^  the  mounting  pad.  ^ 

{3)    The  lead  must  be  flat; on  the  pad  surface  from  the 
heel  of  the  second  bend  to  the  end  of  the  lead- 

(^)    The  lead  must  be  centered  on  the  oad  surface,  with 
no  part  of  the  lead  overhanging  the  pad  edges. 

(.5)    There  must  be  maximum  amount  of  lead  to  pad  contact. 
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Curriculum  research  and  development  has  been  a  predominant  activity 
within  marketing  and  distributive  education  during  the  time 
under  study.   More  than  in  any  other  area  of  research  with  the 
profession,  there  has  been  a  consistent  focus  and  design* 

The  basic  structure  of  marketing  and  distributive  education 
curriculum  has  evolved  from  a  conceptual  model  presented  by  Nelson 
at  the  1963  National  Clinic  on  the  Implementation  of  Vocational 
Education  in  Distribution*    The  model  identified  four  occupational 
competency  areas  within  the  discipline  of  distribution: 
social  skills,  basic  skills,  product  or  service  technology,  and 
marketing  skills.    In  addition  to  the  four  competency  areas.  Nelson 
identified  the  need  for  instruction  about  the  free,  competitive 
enterprise  system. 

In  a  U.S.  Office  of  Education  publication  by  Brown  (1969),  Distributive 
Education  in  the  High  School,  the  model  presented  by  Nelson  was  refined 
and  a  curriculum  outline  for  analysis  of  distributive  occupations 
was  presented*    In  that  outline,  three  career  levels  of  distributive 
occupations  were  described:    basic  jobs,  career  development  jobs, 
and  specialist  jobs. 

That  basic  curriculum  model  was  modified  slightly  in  a  U.S.O.E. 
publication  by  Ely  (1978),  Distributive  Education  Progranis.  The 
revised  model  described  five  competency  areas.    In  addition  to 
the  four  areas  described  in  the  1969  publication,  economic  concepts 
of  private  enterprise  was  included  as  a  competency  area  rather  than 
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d\     The  specifications  for  a  multiple  lead  termination  wi  il 
be  as  follows;^  '  ' 

(1)    MV  leads  must  enter  the  solder  cup  on*  a. line  parallel 
to  the  long  axis  of  the  solder  cup.    ^  " 

■  \  (2)    Le3d-ends~shan  be  bottomed  in  the  solder  cupV 

(3)  All  lead  ends  shall  be  cu.t  to  a'^  length  so  that  the 
lead  bend,  which  js  nearest  to  the  solder  cup, 
begins  rot  less  ^han  one  lead  diameter  above  the  top 
edge"  of  the  solder  cup  when  the  lead  is  bottomed  .in-  ■ 

'    .         the  solder  cup.  ^ 

(4)  All  leads  entering  ^  solder  cup  shall  have  the  first 
bend,  which  is  nearest  the  solder  cup,  an  even 
distance  above  the  solder  ccip  in  relation  to  t^e 
other  leads  in  that  cup.  -  - 

e*     One  lead  termination,  standard  which  you  have  previously 

been  taught  is  highly 'important  and  should  be  re-emphasized 
■  due  to  its  effect  on  the  repai rabil ity  of  micro-miniature 

electronic  assemblies*    The  standard  pertains  to  straight 
^         -         through  terminations, 

(1)  ^  In  a  straight  through  termination  the  lead  <?nd  must 

extend  a  mi ni mum  of  one  lead  diameter  beyond  the 
board  surface  and  a  maximum  of  two  lead  diameters. 

(2)  The  lead  end  should  never  be  cut  flush  with  the 
surface  of  the  circuit  board  (despite  the  origin^il 
design)  unless  a  protruding  lead  end  will  cause- 
electrical  contact  with  adjacent  parts  of  %he 

.  assembly  o>*  other  assemblies. 

C.     High-reliability  micro-miniature  soldering  techniques 
1,     Through-board  soldering 

a.  The  soldering  iron  is  the  most  effective  tool  for  making 
through-board  solder  joirtts* 

b.  For  maximum  reliability  a  through-board  solder  joint 
should  be  completed  within  3  seconds  after  application  of 
heat.    This  can  be  accomplished  by  selecting  the  proper 
combinatipn  of  temperature  and  tip  mass. 

c.  A  reliable  through-board  solder  joint  is  formed  by  using 
the  following  techniques;  ^ 

(1)  Thoroughly  clean  all  ite^s  which  will  contact  or 
become  part  of  the  solder  joint. 

(2)  Apply  liqJid  flux      the  joint  area  on  both  sides  of 
tne  board.l  '  \ 
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(?)   Apply  the  soldering  iron  tip  to  contact  both  the 
lead  and  the  pad  area. 

(4)  *  Form  a  heat  bridge  with  clean  solder* 

(5)  Apply  solder  to  thVconnectiori  In  sufficientT^anti'ty^ 
.for  it  to  flow  through  the  hole  and  complete  the 
joint  on  both  sides  of  the  board  ip  a  single  operation* 

(6)  Thorougllly  clean  tfie  connection  after  soldering/ 

d^     When  soldering  multilead  components,  such  as  IC's,  use  a  ^ 
skipping  pattern- to  prevent , excessive  heat  buildup  in  a 
single  area  of  the  board  or  component* 

Lap-joint  soldering  , 

a*     You  are  familiar  with  making  lap-soldered  connections  on 
circuit  conductors  ^sing  a  soldering  iron/* The  use  of 
the  special  lap  flow, soldering  tool  and  the  installation  of 
lap^soldered  ICs  ^ftlll  be  new  to  you*  however*  - 

b.     The  following  ^teps  should  be  used  to  reliably  form  lap- 
soldered  connections: 

{!)   Prior  tbMap-soldering  a  connection,  the  solder  pads 
;       '  .    should  be  cleaned  and  pretinned. 

(2)  Component  >ead$  should  be  tinned  prior  to  soldering 
(particularly  if  they  are  gold  plated), 

(3)  Properly  position  the  IC  on  the  pad  areas,  and  tack 
solder  two  opposite  corner  leads  to  their  pads  to  hold  ^ 
the  component  in  place. 

'    (4)   Apply  liquid  flux  to  all  connection  points  and  solder 

each  lead  in  placb.    Solder  will  not  normally  need  to  be 
added  if  the  pads  are  pretinned  properly* 

(5)  Oo  not  forget  to  resolder  the  two  tack  soldered  corner 
leads  after  ^\  other  leads  have  been  soldered.  Remember, 
also,  to  skip  around  when  soldering  lea^s  so  that  there  is 
no  excessive  heat  buildup  in  any  one  area* 

(6)  After  sloldering,  thoroughly  clean  all  solder  connections. 
Soldering  multiple  1ea(^^older  cups 

a*     Multiple  lead  connections  are  soldered  with  the  same 
techniques  as  those  used  on  connector  pins. 


> 
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b.     Great  care  must  be  taken  when  soldering  this  type  of 

connection  to  prev€*;t  heat  damage  since  it  has  a  relatively 

large  heat  mass  which  requires  considerable' heat  to  do 

'the  sq^ldering  operation.  ^  ^ 

 ^       c_._    It  is  highly  r^econmiended  that  heat  shunts  be  used  when 

Vsoldering  this  type  of  connection* 

0.     Use  and  capabil iti^eS'  of  soldering  tools. 


1.  Soldering  iron 

*         -     *  ' 

a.  The  soldering  irort  has  the  capability  of  soldering  any 
type  of  soldered  connection. 

b.  It  is  pnly  necessary  to  learn  to  select  the  proper  tip 
and  temperature  setting  to  gain  this  versatility. 

c.  AUhough^capable,  the  soldering  iron  is  not  always  the 
easiest  and  most  effici^ent  soldering  tool  to  use.  Some 
special  application  soldeT*ing  tools  will  do  the  job 
easier  and  more  efficiently  in  certain  instances! 

2.  Lap  flow  soldering  tool 

a.     The  lap  flow  tool  may  solder  anything  from  a  very  tiny 
strand  of  wire  to  a  standard  flat  lead. 

b*-    The  proper  use  of  the  lap  flow  tool  in  making  a  lap-  * 
soldered  connection  is  as  follows: 

(1)    Set  the  temperature  of  the  lap  flow  tool  (OSing  a 
practice  board)  so  that  the  solder  on  the  connection 
will  complet^ily  melt  in  less  than  3  seconds. 


(2)  Apply  the  tip  of  the  tool  to  the  connection  to  be 
soldered,  using  the  tip  to, hold  the  lead  in  the 
proper  position, 

(3)  Depress  and  hold  the  footswitch  until  the  solder  has 
melted  and  flov>3d  over  thje  connection  (it  is  permissible 
tp^adda  small  quantity  of  solder  if  needed), 

i^)    Keeping  the  tip. in  place,  release  the  footswitch  and 
allow  the  solder  to  solidify.    The  lap  flow  tip  is  a 
rapid  cooling,  non-solderable  metal  which  will  not 
stidk  to,  or  damage,  the  connection, 

c.     The  tip  of  the  lap  flow  tool  Is  spring-loaded  to  prevent 
excessive  pressure  from  being  aoplied  to  the  joint  during 
soldering. 
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Solder  joint  inspection 
1.     Acceptance  standards 


-aT — ^You-have^prevf ous^J^^l  earned^  he  acceptance  "c^^^  al  1 

types  of  printed  circuit  solder  joints,  except  for  the 
lap-soldered  connection. 

-b..     The  acceptance  standards  for  lap-soldered  connections  are 
as  follows;  -  . 

(1)  The  outline  of  the  component  lead  must  be  plainly  visible 
through  the  solder. 

(2)  The  solder  must  thoroughly  cover  the  pad- area,  lead 
surface,  lead  end  and  lead  edges. 

(3)  A  smooth  concave  fillet  must  be  formed  from  the  pad  to 
to  the  lead  and  lead  edges  and  the  underside  or  heel  of 
the  lead  bend  closest  to  the  pad. 

NOTE;    The  fillet  at  the  heel  of  the  lead  bend  provides  the 
majority  of  the  sol  den  connection's  strength. 

(4)  A  smooth  gleaming  surface  finish  free  of  any  defects  with 
two  exceptions; 

(a)  A  depression  in  the  surface  of  the  solder  on  top  of 
the  lead  is  pemissible  if  the  lap  flow  tool  was  used 
to  make  the  connection. 

(b)  Small  frosty  areas  on  the  surface  i?f  the  solder  are 
^  pemissible  if  the  lead  was  gold  plated. 

Rejection  standards 

a.  ^The  rejection  criteria  for  all  connecti'ons  except  lap- 

soldered  joints  is  the  same  as  those  you  have  learned  in 
previous  lessons. 

b.  The  rejection  standards  for  lap-soldered  connections  are  as 
follows: 

(1)  Insufficient  solder  which  occurs'when  the  concave  fillets 
fall  below  a  line  drawn  from  the  pad  surface  to  the  top 
edge  of  the  lead  at  a  45  degree  angle. 

(2)  ^  txcessive  solder  which  occurs  if  the  outline  of  the  ^ 

coi*iponent  lead  is  not  clearly  visibly,  and  if  any  fillftts 
are  convex  rather  than  concave.  ^ 
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(3)  Solder  spillage  over  the  edge  of  the  solder  pad* 

(4)  No  fillet  on  the  heel  of  the  lead  bend*  * 

^  (5)    Dewetted  areas  on  any  part  of  the  lead  or  solder  pad* 

(6.)    Excessive  frosty  appearance  of  the  solder  surface  on  a 
gold  plated  lead*   This  indicates  that  enough  gold  is 
present  in  ths  joint  to  seriously  detract  from  its 
strength* 

(7)  Any  evidence  of  internal  solder  bonding  defects  such 
as  pits,  cracks»  roughness,  etc* 

(8)  'The  connection  is  alto  unacceptable  if  the  lead  bends 
or  positioning  is  incorrect. 

'  3*     Visual  indications 

a.     All  of  the  defects  described  may  be  detected  visually  by 

the  indications  described  in"  this  lesson  and  those  taught  to 
you  in  previous  lessons* 

When  visually  inspecting  micro-miniature  solder  connections 
it  may  often  be  necessary  to  use  the  microscope  to  reliably 
check  for  defects  due  to  the  small  size  of  the  connection. 

F*     Applying  confofmal  coatings 

1,     Surface  preparation         ^  .  -  ^ 

a.  There  are  several  thousand  different  coatings  on  the  .market 
today*  and  it  is  totally  impractical  to  try  and  teach  you  the 
proper  surface  preparation  for  each  typti. 

b.  The  proper  requirements  for  cleaning  and  preparation  should  be 
provided  by  the  manufacturer  of  each  coating  and  if  followed 
explicitly  will  give  reliable  results* 

2*     Application  ttichniques 

a.  Coatings  my  be  either  sprayed,  poured  or  brushed  onto  the 
circuit  board. 

b.  The  type  of  coating,  the  desired  thickness  and  the  si2€  of 
the  area  to  be  coated  will  determine  which  method  should  be 
used* 

c*     When  applying  coatings  always,  follow  these  basic  rules: 
(!)   Never  apply  the  coating  thicker  than  the  original, 
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(2)  Never  apply  a  coating  of  a  different  type  from  the 
original. 

(3)  Always  apply  carefully  so  there  are  no  bubbles  or 
uncoated  spaces  in  the  coating.  ' 

3*     Curing  methods 

a.     As  with  preparation  methods,  there  are  a  multitude  of 
curing  methods  and  it  Is  best  to  follow  the  curing 
directicns  provided  w1tf\  each  coating* 

b*     The  curing  time  of  nearly  all  coatings  may  be  speeded  up 
by  heat,  however,  remember  that  the  recomnended  curing 
temperature  of  a  coating  must  NEVER  be  exceeded,  arid  that 
a  module  should  not  be  released  from  the  repair  shop 
until  the  coating  has  fuViy  xured. 

Safety  precautions 

\,  Workpiece 

d-     Follow  proper  workpiece  handling  procedure  at  aVL  times* 

b*     Never  perform  an  action  which  will  degrade  or  damage  the 
workpiece* 

c*     Perform  all  work  to  the  best  of  your  capabilities* 
:    2*     Tool  * 

a*     Properly  maintain  and  handle  all  tools,  ^ 
b*     Use-all  tools  only  for  their  intended  purpose. 
3*  Personal 

a*     Exercise  the  proper  safety  precautions  for  all  of  the 
following  potentially  dangerous  Items  which  you  will  be 
working  with; 

(X)    Electrically  powered  tools 

(2)  Edged  tools 

(3)  Rotating  tools 

(4)  Hot  tools 

(5)  Caustic,  toxic  and  flamnab'ie  chemicals  and  materials. 
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.PREFACE 

Date;    May  1968 

Iiv  order  to  maintain  the  high  standards  of  the  NASA  soldering  programs^  this 
publication;  ^ 

U"  Prescribes  NASA's  requirements  for  hand  and  machine  soldering  for  re- 
liable electrical  connections, 

2,  Establishes  the  supplier*s  responsibility  to  train  and  certify  personnel, 

3,  Provides  for  supplier  docuAientation  of  those  fabrication  and  inspection 
procedures  to  be  used  fpr  NASAwork,  including  supplier  innovations  and 
changes  in  technology* 

APPLICABILITY 

NASA  Installations  shall:  ^ 

U  Invoke  the  provisions  of  this  publication  in  procurements  involving  solder 
connections  for  aircraft,  spacecraft,  launch  vehicles  andmission essential 
support  equipment,  and  elements  thereof  as  appropriate  to  design  or  project 
needs* 

2,  Amend,  when  timely  and  within  cost  constraints,  existing  contracts  to 
invoke  the  requirements  of  this  publication^ 

3,  Utilize  the  provisions  of  this  publication  for  in*housesoldering  operations 
and*  as  necessary,  for  training  and  certification  o£in*house  personnel* 

4*  Furnish  copies  of  this  publication  in  the  quantities  required  to  NASA  con* 
tractors,  subcontractors  and  subtler  suppliers, 

NASA  contractors  shall  invoke  the  requirements  of  this  publication  in  subcon. 
tracts  and  purchase  orders. 

Questions  concerning  application  oi  this  publication  to  specific  procurements 
shall  be  referred  to  the  procuring  NASA  installation  or  its  designated  repre- 
sentative. 
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This  publication  shall  not  be  rewritten  or  reissued  in  any  other  form. 

Copies  of  this  publication  are  available  from  the  Superintendent  of  Documents 
U,S,  Gover^iment  Printing  Office,  Washington,  D,C.  20402, 

SUPERSEDED  DOCUMENTS 

The  following  are  hereby  superseded: 

U  Quality  Requirements  for  Hand  Soldering  of  Electrical  Connections  (NPC 
200-4),  Detailed  soldering  guidelines  formerly  covered  by  NPC  200-4  are 
published  in  the  Fourth  Edition  of  SP-5002  ^'Soldering  Electrical  Con^ 
nections,'' 

2,  NMI  5330,3. 

3,  NMI  5330,4A, 

Any  NAS^  (including  NASA  installation)  document,  publication,  regulation, 
etc,  inconsistent  with  the  provisions  of  this  NHB  5300t4(3A^  is  hereby 
fiuperseded,  Alao,  NASA  field  installations  will  qomply  v/ith  the  requirements 
of  par,  4b  of  NPD  1410, lA  in  this  regard. 


John  E,  Condon 
Director 

Reliability  and  Quality 
As  surance 


DISTRIBUTION: 
SDL  I  (SIQ) 
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ORGANIZATION  OF  THE  R&QA  MANUAL 

OVERALL  COVERAGE 

The  Reliability  and  Quality  Assurance  Manual — referred  to  as  the  ''R&OA  Man*. 
ual"-*is  the  overall  generic  title  which  identifies  all  NASA  R&QA  management 
publications  published  under  the  basic  R&:QA  subject  classification  code^  The 
publications  are  grouped  by  major  subject  breakdown  and  further  divided 
into  specific  categories  identified  as  Parts^  These  Parts  (not  a  complete 
R&QA  Manual)  are  published  as  individual  R&OA  publications^ 

The  following  list  shows  the  grouping  and  initial  plan  for  publishing  the  indi* 
vidual  R&QA  publications: 

hAb  signed 

Part  Title  nO, 


Volume  I  ->  General  Pro^/isionp 

K  Reliability  Program  Requirements   ^_ 

B  Quality  Program  Requirements  ^  . 

Volume  2  ^  Government  Agency  Provisions 

A      '  .  Management  of  Government  Quality  Assurance   

Functions  for  Supplier  Operations 
B  Quality  Assurance  Requirem.enfs-   

Volume  3  >  Standards 

A  Requirements  for  Soldered  Electrical  Connec-         NHB  5300. 4(3A) 

'  '        tions  (Formerly  MPC  200-4) 

DOCUMENT  REFERENCING 

Each  R&QA  Manual  Part  is  assigned  its  own  identification  number  within  the 
basic  classification  CQAoJ^^h^  numeric-^alpha  s\affix  within  a  parenthesis 
identifies  the  grouping  of^he  publication,  that  i^, 'the  volume  and  part,  such 
as  NHB  5300.4(3A)i  ^hid  number  indicates  that  this  is  the  first  ''Standards'* 
(Volume  3)  publicatioij  to  be  issued^ 

When  a  part  is  revised,  the  suffix  identification  will  be  changed  to  indicate 
the  revision  number  such  as  NHB  5300. 4(3A™1)t 

In  referencing  or.  requefsting  any  RStQA  publication,  the  complete  specific 
NHB  number  must^be  used* 

ixi 
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PARAGRAPH  REFERENCING 


1,  Within  the  R&cQA  Manual,  The  following  shows  the  paragraph  numbering 
system  applicable  to  all  R&QA  publications. 


2, 


Volume  3. 


i 


A 


Part- 


3 


Chapter  3. 


Oi  la(l){a) 
4< 


Paragraph  301^ 
Subparagraphs. 


This  system  ^provides  for  referencing  any  JR&QA  publication  requirement 
(paragraph)  in  any  other  R&QA  publication  without  the  need  for  identifying 
the  NHB  number,  title,  tKe  volume  n\unber,  or  part.  However,  wlien 
referencing  a  complete  Part  within  another  RtcQA  publication,  the  specific 
NtIB  number  must  bo  used. 

In  Other  NASA  Documents,  TVhen  it  is  necessary  to  reference  an  R&QA 
publication  requirement  (paragraph)  in  any  other  NASA  document,  the 
specific  NHB  number  and  paragraph  number  must  be  used  together  as 
follows:  "NHB  5300,4(3A),  par,  3A30l-la(I)(a),"  or  "paragraph  3A301 -2b 
of  NHB  5300,4(3A)," 
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^  CHAPTER  1: ,  BASIC  PRINCIPLES 

3A100  SCOPE  .        ^     ^  . 

y 

1,  This  publication  sets  foi^  hand  and  machine  soldering  require- 
ments for  reliable  electrical  or  electronic  connections.  For  the 
purposes,  of  this  document,  the  definitions^  in  Appendix  A  shall 
apply, 

2,  This  publication  does  no^  include  specific  requirements  or fpecifi- 
cations  for  the  subjects  jiisted  below;  however^  these  subjects  aire 
discussed  in  the  paragraphs  indicatedastheyrelateto  the  require- 
ments of  this  document.  Contracts  and'purchases  citing  this  publica- 

'  tion  shall  contain  detailed  requirements  to  cover  these  items  where 
applicable,  including'  provisions  for  materials  and  applications 
suited  to  the  intended  use  snd  environment,  * 

Special  storage  and  handling  (par,  3A307)  ^ 

Wire  insulations^  sleeving  (par,  3A308,  3A610) 

Ultrasonic  cleaning  (par.  3A311) 

Terminals^  (par,  3A3i2)        '    -  - 

Special  parts  mounting  requirements  (pa'r,  3A500) 

Potting  compounds  (par,  3A504) 

Cordwobd  modules  (par,  3A504) 

Integrated  circuits  Cpar,  3A50S) 

Connection  without  terminals  (par.  3A608) 

Printed  wiring  (par,  3A800)  » 

Conformal  coating  (pa*r.  3A800) 
'  ' 

-      Magnification  Cpar,  3A703,  3A805,  3A905) 

Clean  room  requirements 

'  3A101  GENERAL 

1,  NASA  quality  assurance  personnel  will  advise  and  assist  con- 
tractors, suppliers^  NASA  personnel  and  delegated  agencies  in  the 
proper  and  effective  implementation  of  the  provisions  o£  this 
documents 

1^1 


CKlX  2,  Where  related  requirements  or  che;iges  in  requirements  are  re- 
quired,  NASA  quality  assurance  personnel  will  insure  that  the 
Government  agency  delegated  to  inspect  at  the  supplier'^  site  of 
fabrication  has  received  full  instructions  so  that  the  work  will  be 
^  inspected  to  the  actual  contract  requirements^ 

3,  Unless' parts  are  fabricated  specifically  to  comply  with  contracts 
or  subcontracts  citing  this  publication,  internal  connections  of 
parts  ^(as  parts  are  defined  in  Appendix  A)  are  not  subject  to  the 
requirements  of  tiiis  publication.  The  supplier  should  assure  him- 
self that  parts  have  siaitable  intern^  connections  which  will  not 
unsolder  or  deteriorate  when  external  Connections  are  made  by  his 
processes. 


3A102  RELATED  DOCUMENTS 

1,  APPLICABLE  SPECIFICATIONS.  Copies  of  the  following  appli- 
cable Specifications  required  in  connection  with  a  specific  pro- 
curement may  be  obtained  from  the  procuring  NASA  InsUllation 
or  as  directed  by  the.  contracting  officer; 

QQ-S-5J1  -  Solder,  Tin  Alloy;  Lead  Tin  Alloy;  and  Lead  Alloy, 

MlL-F-14256  -  Flux,  Soldering,  Liquid  (Rosin  Base), 

Unless  otherwisespedfied,  the  issue  in  effect^  on  thedate  of  inyitatlon 
for  bids  or  request  for  proposal  shall  apply, 

2,  REFERENCE  PUBLICATION,  The  Fouarth  Edition,  NASA  SP^5002 
"Soldering  Electrical  Connectiona,"  contains  many  detailed  sug- 
gestions and  techniques  on  how  to  sa^tisfjr  the  requirements  of  this 
publication,  SP-5002  is  available  forpurchaseat  SO^per  copy  from 
t}\e  Superintendent  of  Documents,  U,S,  Government  PrintingOffice, 
Washington,  D,C,   20402*  NASA  personnel  should  order  copies 

.  through  their  installation  technic£vl  library, 

3A103  DEVIATION  AND  WAIVER  REQUESTS 
This  publication  requires: 

1,  Written  approval  of  the  cognizant  NASA  contracting  officer  or  his 
designated  NASA  representative,  for  technical  changes^  deviations 
or  waivers. 


All  deviation  and 
dence  and  data 


requests  shall  be  supportedby  objective  evi-^ 
ibstantiating  that  quality  will  not  be  comprotnised. 


3A104 


2, 


REWORK 

Rework,  as  defined  ii/ Appendix  A,  is  permissable  unless  excluded 
by  other  provisioh*-^f  the  contract.  All  rework  shall  meet  the  re- 
quirements_of  this  publication.  Rework  is  not  repair.  Repair  shall  be 
made  only  ii^ompliance  with  applicable  contractual  requiremf^nts. 
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CHAPTER  2:  SUPPLIER  SOLDERING  PROGRAM 

t 

3A200-  GENERAL    '  ^     .    ^  > 

The  supplier  is  responsible'  for  maintaining  a  documented  soldering 
program  which  meets  the.  requrements  of  th»s  publication  for  the 
types  of  solder  connections  utilized  in  the  articles  involved.  Portions 
"  of  this  pul?lication,  including  illustrations,  may  be  abstracted  for  the 
program*  ^  ^ 

■ 

3A201  TRAINING  AND  CERTIFICATION 
The  supplier  ia  responsible  for: 

1,  Providing  necessary  training  of  his  personnel  in  the  use  of  equip- 
ment employed  and  for  insuring  that  all  personnel'who  perform  or 
inspect  soldering  are  adequately  skilled  *o  fabricate  the  types  of ' 

i     Soldered  connections  required, 

"27^CBTtifyinp^l-personnel  who  perform  or  inspect  soldering  as  being 
currently  qualified  to  fulfill  all  requirements  o£  this  publication 
pertaining  to  the  typ^s  of  connections  to  be  soldered*  Records  or 
evidence  of  certi^icationstatus  shall  be  maintained  inthe  work  area* 

3,  Maintaining  appropriate  records  of  training,  including  the  certi- 
fication criteria  for  each  individual's  latest  certification* 

3A202  MAINTENANCE  OF  CERTIFIED  STATUS   

*  *  - 

1*.  The  procuring  Installation  or  its  designated  representative^  or  the 
supplier's  instructor,  may  require  supplier  soldering  personnel  to 
demonstrate  proficient  workmanship -c^  applicable  hardware,  or  to 
be  recertified, 

2,  The  procuring  Installation  or  its  designated  representative  or  the 
supplier's  instructor,  may  require  supplier  inspection  personnel 
to  demonstrate  proficient  inspection  performance  and  knowledge  on 
applicable  hardware  or  to  be  recertified, 

3A203  RECERTIFICATION 

1,  The  need  for  recertification  shall  be  based  on  observation  of  the 
unsatisfactory  quality  of  articles  fabricated,  or  interruption  of 
work  period  for  more  than  30  days. 

2,  Recertification  shall  be  required  when: 

a/  Proficiency Trequirements  herein-are-not  met*   ._    _  ._   

b.  New  techniques  have  been  developed  which  require  different 
skills* 
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c»   Qertificate  holder  changes  employment^ 

There  is  reason  to  question  workmanship  of  operators  or  in* 
spection  performance  by  inspectors* 

3»  Procedures  for  recertification  shall  include  sufficient  training  or 
retraining  to  enable  the  candidate  to  demonstrate  proficiency  in 
fabricating  or  inspecting  the  types  of  solder  connections  involved 
in  his  assigned  work^Aproficiencydemonstr^tionshallbe  required 
of  each  candidate* 

3A204  REVOCATION  OF  CERTIFIED  STATUS 

Certifications^  shall  be  revoked  for  operators  or  inspectors  when; 

1»  Certificate  holder  requires  recertification  according  to  paragraph 
3AZ03  andiails  to  be  recertified* 


2^"  Supplier  training  program  fails  to  meet  requirements  as  set  forth 
herein  or  as"  set  forth  otherwise  in  the  contract* 

3»  Certificate  holder  leaves  employment^  ^ 

4»  Certificate  bolder  fails  to  meet  vist'svr  acuity  requirements  of 
paragraph 

3A205   VISION  REQUIREMENTS 

U   The  supplier  is  responsible  for  ensuring  that  all  personnel  who 
perform  soldering  or  inspect  spidered  connections  me^t  the  fol» 
^'  lowing  vision  test  requirements  as  prerequisite  to  training  and  to 

certificaition  and  refcertification*  The  vision  requirements  may  be 
met  wifh  corro^cted  vision  (personal  eye-glasses)*  The  eye  tests 
shall  be  administered  by  qualified  personnel,  using  standard  instru^ 
mentis  and  techniques*  Results  of  the  vision  examination  shall  be 
maintained  and  available  for  leview* 

2»  The  following  are  the  minimum  vision  requirements;  * 
a.  Far  vision*  Snellen  Chart  20/50* 

b»  Near  vision*  Jaeger  I  at  14  inches;  or  reduced  Snellen  2C/20 
or  eqiJiivalent* 

c^  Color  vision.  Ability  to  distinguish  red,  green,  blue  andyellow 
colors  as  prescribed  in  Dvorine  Charts,  Ishihara  Plates,  or 
A0D*HRR  Tests*  A  practical  test,  using  color  coded  wires 
and/or  color  coded  ,electtical  parts  as  applicable,  will  be  ac^ 
ceptable  for  color  vision  testing* 


A206  WORKMANSHIP  STANDARDS 
Tl*!?  ajippJlex,  shall;  — 


U  Prepare  visual  standards  consisting  of  satisfactory  work' sample 
or  visual  aids  which  clearly  illustrate  the  quality  characteristic 
for  all  soldered  connections  involved* 
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2,  Utilize  applicable  illustrations  in  this  publication^  supplemented 
as  necessary  for  viaual  standards,  ^ 

3,  For  approved  connections  other  th^^- thosfe  illustrated  herein^ 
prepare  appropriate  visual  standards, 

4,  Clearly  illustrate  by  these  standards  preferred  workmanship  and 
the  difference  between  acceptable  and  unacceptable  workmanship, 

5,  Make  applicable  visaal  standards  readily  available  to  concerned 
personnel  and  use  them  in  the  training  program, 

6/  Use  .these  standards  for  inspection  criteria  and  evaluation  of  per- 
sonnel performance, 

3A207  DOCUMENT  SUBMITTAL 

1,  Documents  required  herein  shall  wo  submitted  to  the  procuring, 
NASA  Installation  or  its  designated  representative  for  review. 
Applicable  supplier  soldering  program  documents^  or  portions 
thereof^  accepted  on  other  NASA  contracts  shall  be  included  to 
avoid  duplication  of  effort, 

2,  The  supplier  shall  describe  the  training  and  certification  program 
he  proposes  to  satisfy  the  requirements  herein  for  the  types  of 
solder  connections  he  will  make.  This  description  shall  include  the 
follow^ng^  as  applicable: 

a.  Qualifications  of  instructors 

b.  Proced\irea  for  training 

c.  Lesson  plan(s} 

d.  Hours  of  instruction 

e.  Procedures  for  certification  and  recertification, 

3,  The  supplier  shall  document  the  fabrication  and  inspection  proce. 
cedures  he  propos^^d  to  satisfythe  requirements  of  this  publication. 
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CHAPTER  3:  FACILITIES,  EQUIPMENT  AND  MATERIALS 

3A300   FACEilTY  CLEANLINESS  .  ^ 

The  supplier  is  responsible  for  maintaining  soldering  areas  in  a  clean 
orderly  condition/  Smoking,  eating  and  drinking  at  the  work  stations 
shall  not  be  permitted* 

3A301   ENVIRONMENTAJ^  CONDITIONS  ^  -  . 

U  The  soldering  area  shall  have  a  controlled  environment  which 
limits  entry  of  contamination*  This  area'' shall  be  continuously 
controlled  as  follows: 

Temperature  ^  75*^  t  10*^  F 

Relative  Humidity*  Max*  60% 

2*  In  field  operations,  and  where  soldering  under  controlled  conditions 
is  impractical,  adequate  precautions  shall  be  taken  tomaintain  the 
required  quality  of  solder  connections* 

3A202   LIGHTING  REQUIREMENTS 

Light  intensity  shall  be  a  nrtinimunrt  of  100  f  oot*candles  on  the  work 
surface*  - 

V 

3A303  TOOL  AND  EQUIPMENT  CONTROL 
'  The  supplier  shall: 

U  Select  tools  and  .equipment  used  in  soldering,  and  in  preparations 
thereto,  for  intended  function* 

2»   Properly  clean  and  maintain  equipment  and  tools* 

3»  Document  or  reference,  in^  the  3upplier*s  soldering  program, 
detailed  operating  procedures  and  maintenance  schedules  for  tools 
and  equipment  requiring  calibration  or  set*up* 

4»  Maintain  reoords  of  tool  calibration  and  verification* 

3A304   HEAT  SOURCES 

1,   SUPPLIER  RESPONSIBILITY*  The  supplier  shall: 

a*   Choose  a  means  of  applying  heat  to  the  metals  to  be  joined  that 
As  compatible  with  the  size,  shape,  and  thermal  conductivity  of 
  -  the  work  pieces* 

b^  Provide  in  operating  procedures  for  cleanliness  of  the  heat 
source  to  ensure  uniform  heat  transfer  and  prevent  contami^ 
nation  of  the  solder  connection. 


c»  Forbid  use  of  soldering  guns* 


U6i 
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2.  RESISTANCE -TYPE  SOLDERING  ELECTRODES,  The  surfaces  of  ■ 
electrodes  shall  be  kept  free  of  dirt  and  corrosion. 

3.  CONDUCTION-TYPE  IRONS.  The  tip  shall  be  periodically  checked 
for; 

a.  Proper  insertion* 
Tight  attachment, 

c.  Cleanliness* 

d.  No  oxidation  scale,  between  tip  and  heat  element* 

e»  Continucfusly  tinned  surface  on  the  tip  working  surface  to  insure 
proper.heat  transfer  and  to  prevent  transfer  of  impurities* 

4*  NONCONTACT  HEAT  SOURCES*  When  soldering  heat  is  applied 
by  a  jet  of  heated  gasse^Ji,  or  by  radiant  energy  beams^  the  supplier 
shall  set  up,  operate,  and  maintain  the  equipment  by  established, 
documented  procedures}^ 

3A305   CONDUCTOR  PREPARATIQN  TOOLS 

The  supplier  shall  select  and  use  conductor  preparation  tools  as 
follows;  ' 

U  Select  ins\ilatlon  strippera,  and  lead  bending  tools  which  do  not  nick, 
ring,  gougo  or  scrape  conductors  or  damage  parts* 

2»  Select  part  lead  cleaning  tools  which  do  not  damage  leads  and  parts 
and  v/hich  do  not  cause  contamination  and  hinder  solder  wetting* 

3^  Use  the  correct  si^e  of  stripping  tools  or  machines  and  maintain 
them  in  calibration*         '  ' 

4*  Verify,  periodically,  ins\ilation  strippers  and  lead  bending  tools 
for  proper  operation* 

5,  Remove  defective  or  uncalibrated  tools  and  strippers  promptly 
from  the  work  area* 

3A306  THERMAL  SHUNTS 

Thermal  shunts  shall  be  \itili2ed  where  heat  from  the  soldering  oper* 
ation  may  degrade  the  quality  of  heat  sensitive  part^  or  of  previously 
soldered  connections* 

[ 

3A307  IN-PROCESS  STORAGE  AND  HANDLING 

The  supplier  is  responsible  for  proper  storage  and  handling  and  pro- 
viding means  ^to  prevent  contamination  of  printed  wiring  termination 
areas,  terminals,  wire  ends,  or  part  leads  during  handling  and  stor- 
age^ Containers  Compatible  with  materials  stored  are  required. 
When  handling  of  bare  copper  surfaces  is  unavoidable,  white  gloves  or 
finger  cots  shall  be  used* 
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W  3A308  MATERIALS.  SELECTION 

The  supplier  is  responsible  for  selecting  materials  suitable  for  in* 
tended  use  which  do  not  degrade  the  quality  of  the  solder  junction*  and 
metals  or  parts  being  joined, 

SA309  SOLDER 

Solder  shall  conform 'to  Federal  Spec?.fication  QQ*S«57U  Type  RA  or 
KMA  for  cored  solder;  and  type  S,  form  B  or  I  for  solid  solder,  and 
shall  be  composition  Sn60  -  Sn63,  ^unless  otherwise  required  by  a 
NASA^approvfid  design, 

^A310  FLUX 

J,  TYPES  AND  USAGE,  The  supplier's  process  documentation  shall 
^   describe  the  types  of  fluxes,  where  each  is  used^  and  necessary 
precautions, 

2,  LIQUID  ROSIN  FLUX,  Liquid  rosin  flxix  shall  conform  to  MIL-F- 
14256,  Type  A,  except  that  the  copper  mirror  test  (par,  3,5)  is  not 
required*  and  that  the  resistivity  of  water  extract  (par,  3,2,6)  sjhall 
be  at  least  45»000  ohm^centimeters.  Liquid  flux  used  with  flux, 
cored  solder 'Shall  be  chemically  compatible  with  the  solder  core 
flux  and  with  the  materials  with  which  it  will  come  in  contact, 

3A311  SOLVENTS 

^  1,  Solvents  and  processes  proposed  by  the  supplier  for  cleaning  and 

£Lux  removal  shall  be  submitted  for  review.  Solvents  shall  be  non* 
conductive*  noncorrosive»  and  shall  not  dissolve  or  degrade  the 
quality  of  parts  or  materials. 


CAUTIONl 

Solvents  shall  not  be  used  in  any  manner  which  will  carry  dis* 
solved  flux  residue  on  ^o  contact  surfaces  such  as  those  in  * 
switches*  potentiometers,  or  connectors,  ■ 

2,  The  following  solvents  areacceptablewhenproperlyusedfor  clean, 
ing  in  soldering  operations: 

a.  Ethyl  alcohol,  ACS  grade,  99,5%  or  95%  by  volume, 

b,  Isopropyl  alcohol,  best  commercial  grade*  99%  pure, 

c,  Trichlorotrifiuoroethane,  clear,  99,8%""pure, 

d.  Any  mixtures  of  the  above. 


CAUTIONl 

Ultrasonic  cleaning*  if  used,  ghall  be  employed  with  caution  to 
prevent  damage  to  parts. 
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3A3i2  TERMINALS 
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U  Solder  tei^minala  ahall  comply  with  the  contractual  apeci£icatio:fi 
or  drawing, 

2,  Hot  dipped,  tinUead  coated  terminals  are  preferred.  Terminals 
with  uneven  or  exceasive  coating  on  the  mounting  surfaces  shall 
not  be  used  as  they  may  loosenin subsequent  soldering  operations, 

3,  Terminals  sh^ll  be  of  proper  size  to  accominodatethe  conductors* 
Te^rminals  and  conductors  shall  not  be  modified  to  accommodate 
improper  sizes. 
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CHAPTER  4-  PitEPARATION  FOR  SOLDERING 

3A400  PREPARATION  OF  CONDUCTORS  ^  ' 

!♦  INSULATION  REMOVAL.  Stripping  tools  or  machines  used  shall 
be  of  the  correct  size  for  the  wire  used  and  in  current  adjustment 
and/ or  calibration* 

2*  DAMAGE  TO  INSULATION.  After  insulation  removal  or  stripping* 
wires  shall  he  examined  for  damage  such  ^3  crushing  or  charring* 
Wires  with  damaged  insulation  shall  not  be  used*  Slight  discolor, 
atioji'from  thermal  stripping  is  acceptable* 

3*   DAMAGE  TO  CONDUCTORS.  After  stripping*  wires  shall  be  exam, 
,  ined  to  insure  that  the  strands  have  not  been  nicked*  cut*  scraped* 
or  otherwise  damaged*  Damaged  wires  shall  not  be  used* 

4*  WIRE  LAY*  The  lay  of  the  wire  strands  shall  be  restored  if  dis- 
turbed*  without  using  bare  finger  contact* 

5*  CONDUCTORS*  Conductors  or  part  leads  shall  not  be  reduced  in 
cross, sectional  area*  Part  leads  or  solid  wires  shall  be  pretlnned 
and  shall  be  cleaned  immediately  prior,  to  attaching*  No  solvent 
shall  be  permitted  under  the  insulation*  Plux  shall  be  applied  so 
that  it  does  not  go  under  the  insulationexcept  for  traces  carried  up 
by  solder  wicking* 

6.  TINNING  OP  STRANDED  CONDUCTORS.  Stripped  ends  of  stranded 
.>yires  shall  be  tinned  to  preyent  untwisting  and  separation  of  wire 
strands* 

7*  WICKING*  Plow  (wicking)  of  solder  along  the  conductors  is  per- 
mitted but  shall  not  obscure  the  wire  contour  at  the  termination 
end  of  the  insulation*  ^  * 

3A401   PREPARATION  OF  TERMINALS  AND  SOLDER  CUPS 

Terminals  shall  be  examined  and  cleanedwhennecessary immediately 
prior  to  attachment  of  conductors* 

3A402  ADDrnONAL  REQUIREMENTS 

1*  SOLID  HOOKUP  WIRE*  Solid  hookup  wire  shall  not  exceed  a  length 
of  one  inch  between  supports*  Por  wires  over  one  inch  In  length* 
attachment  to  a  surface  by  conformal  coating  is  adequate  support* 

2*  STRESS-RELIEE*^_Each  conductor.  termlnatingat.aconnectionpoiiJt- 
shall  have  an  allowance  for  stress  relief  to  mininize  tensile  or 
shear  stress  to  the  soldered  connection  or  part  during  thermal 
expansion*  ' 

3*  MECHANICAL  SUPPORT*  Wire  bundles  shall  be  supported  so  that 
the  soldered  connections  are  not  subjected 'tomechanlcal  loads, 

4*  SPLICES*  Conductors  shall  not  be  spliced  except  as  authorised  by 
the  procuring  NASA  Installation* 
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CHAPTER,  5:  PARTS  MOUNTING 

3A500  GENERAL  REQUIREMENTS  ^ 

U  Unlesd  otherwise  specified  or  approved  by  the  procuring  j^SA 
Installation,  parts  shall  be  mounted  parallel  to,  and  in  contact  iK^ith 
the  mounting  surface* 

2,  IRREGULARLY  SHAPED  PAB7S.  When  the  shape  of  parts  issucK 
that  only  point  contact  can  be  made  with  the  mounting  surface, 
additional  support  shall  be  provided* 

3,  HEAVY  PARTS.  Parts  which  weighmore  than  1/2  ounce  ( 14 grams) 
shall  be  supported*  Design  requirements  shall  specify  method  of 
support  or  attachment* 

4*  METAL  CASE  PARTS*  Metal  cased  parts  mounted  over  printed 
conductors,  or  which  "can  come  in  contact  with  each. other  or  with, 
other  conductive  material,  shall  be  encased  in  transparent  insula* 
■  tion.  Such  parts  shall  not  be  mounted  over  solder  connections* 

5,  GLASS  ENCASED  PARTS*  Glass  encased  parts  (such  as  diodes) 
shall  be  enclosed  in  transparent  resilient  sleeving  or  coating  mate* 
rial  when  epoxy  material  is  u^ed  for  support,  conformal  coating, 
or  potting, 

3A501  LEAD  BENDING  REQUIREMENTS  ^ 

U  GENERAL,  During  bending  or  cutting,  part  leads  shall  be  sup* 
ported  to  minimize  axial  stress  and  avoid  damage  to  seals  or  in^.^ 
temal  bonds*  The  Inside  ^radius  of  bend  shall  not  be  less  than  the 
lead  diameter*  The  distance  from  the  bend  to  the  end  seal  shall  be 
approximately  equal  "^t  each  end  of  the  part*  The  miniinum  distance 
shall  be  two  lead  diameters*  The  direction  of  the'bend  shall  not 
cause  the  marking  on  the  mounted  part  to  be  obscured*  Where  the 
lead  is  welded  (as  on  a  tantalum  capacitor)  the  minimum  distance 
is. measured  from  the  weld*  (See  Figure  5*1)* 


.^95  2,  NONBENDABLE  LEAJDS,  Leads  which  cannot  be  b«nt  shall  be  cut 
so  that  when  mounted,  the  leads  protrude  through  the  board  from 
1/32"  to  3/32",  The  contour  of  the  end  of  the  conductor  shall  be 
discernible  after  soldering,  (See  Figure  5-2,) 
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FIGURE  5.2**NONDENOABLE  LEADS 


3A502  LEAD  CLINCHING,  PRINTED  WIRING  BOARDS 

U  GENERAL^  The  clinched  lead  shall  not  extend  beyond  the  conductor 
pattern  edge.  The  clinch  shall  not  be  forced  to  make  the  conductor 
lie  0at  at  the  bend  radius.  The  innate  springback  of  the  part  lead 
is  acceptable,  (See  Figure  5.3J 
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PRINTED  WIRING  BOARD 


f  IGURE  5.3.-EXAMPLE  OF  CLINCH  DIRECTION 
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2.  ROUNDED  TERMINATION  AREAS.  The  leads  shall  extend  through 
the  board  a  minimuin  of  the  termination.area  radius,  and  a  maxi." 
mum  of  twotimfes  thetermijaationarea  radius,  and  shall  be  clinched 
in  the  direction  of  the  conductor  pattern* 

3.  IRREGULARLY  SHAPED  TERNflNATION  AREAS.  For  irregularly 
shaped  termina,tion  areas,  such  as  for  shield  and  ground  plane 
Connections,  the  minimum  clinch  lead  length  shall  be  twice  the 
diameter  of  the  lead  hole,  and  the  maximum  shall  be  four  times 
the  hole  diameter^ 

3A503  MOUNTING  OF  PARTS  TO  TERMINALS 

U  The  length  of  leads  between  parts,  and  terminals  shall  be  approxi. 
mately  equal  at  both  ends,  exceptwhen  Special  part  shapes,  such  as 
flanges  on  tophat -diodes,  requires  staggering*  , 

2»  Each  lead  shall  have  provision  for  stress  relief* 

3*  Degree  of  wrap,  routing,  and  connection  to  terminals  are  specified 
in  Chapters  6  and  7*  " 

3A504  CORDWOOD  MODULES 

1»  Parts  in  cordwood  modtiles  shal*  be  mounted^ith  the  part  axis  per- 
pendicular to  the  two  parallel  printed  wiring  boards* 

Tubular  parts  shall  be  uniformly  spacedbetweentheprinl^d  wiring 
boards^  V  "  " 

3\  Coated  parts  shall  be  mounted  so  that  coating  on  leads  does  not 
enter  the  mounting  hole* 

4»  Termination  of  part  leads  shall  be  as  specifiedherein,  except  when 
they  are  extended  to  serve  as  straight  pin  terminals  (see  paragraph 
3A608),  or  as  connections  to  the  board  on  which  the  module  is 
jiiounted* 

5»  Leads  of  heat  sensitive  parts  shall  not  be  used  as  straight  pin.' 
terminals* 

6»  The  selection  and  application  of  potting  compound  and  the  use  of 
clinched  or  unclinched  le^d  terminations  shall  be  as  approved  by 
the  procuring  NASA  Installation* 

3A505  MOUNTING  OF  FLAT  PACK  CIRCUITS 

U  The  requirements  of  paragrapli  3A502  shall  not  apply  to  the  mount- 
ing of  integrated  circuit  packages  of  the  configuration  known  as 
"flat  packs*"  Mounting  may  be  on  the  wiring  side  of  the  boards,  by 
lap  solder  joints  to  termination  area^*  Any  bending  of  leads  shall 
be  done  on  suitable  fixtures  to  prevent  damage  to  seals* 

2*  Internal  Connections  shall  be  suited  to  the  intended  use  and  environ.* 
ment  and  are  not  .subject  to  the  requirements  of  this  publication* 
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CHAPTER  6:  ATTACHMENT  OF  CONDUCTORS  TO  TERMINALS 


3A600  GENERAL 


U  Conductors  shall  be  attached  to  terminals  as  illustrated  in  thid 
section^  which  shows  the  requirements  for  Touting  to  terminals, 
terminal  fill^  ^insulation  clearance,  and  the  extent  of  conductor 
wrap  or  bend, 

2»  For  terminals  not  described  or  illustrated  herein,  similar  proce- 
dures to  accomplish  the  same  intent  shall  be  documented  and  sub- 
mitted by  the  supplier  for  review  by  the  procuring  NASA  Installa- 
tion, 


3A601  WIRE  TERMINATION 

1,  BREAKOUTS  FROM  CABLES,  For  multiple  wires  routed  from  a 
common  cable  trunk  to  equally  spaced  terminals^  the  length  of  the 
wire  ends^  including  vibration  bend  allowance  shall  be  uniform  to 
prevent  stress  concentration  on  any  one  wire,' 

2,  MINIMUM  INSULATION  CLEARANCE,  The  insulation  shall  not  bk 
imbedded  in  the  solder  joint.  The  contour  of  the  conductor  shall  not 

,  be  obscured  at  the  termination  end  of  the  insulation, 

3,  MAXIMUM  INSULATION  CLEARANCE,  The  maximum  insulation 
clearance  shall  be  less  than  two  wire  diameters  including  in* 
sxilation  but  in  no  case  shall  permit  shorting  between  adjacent 
conductors,'  - 

4,  MULTIPLE  PARALLEL  ENTRY,  For  multiple  parallel  entry  of 
wires'to  a  terminal,  insulation  clearances  need  not  be  equal. 


5,   VARIATIO^IS,  When^a^acteristic  impedance  o"r  circuit  param- 
eters are  affected,  such  as  in  high  voltage  circuits  or-coaxialJUne^ 
terminations,  the  insulation  clearance  requirements  may  be  modi- 
fied, AH  variations  shall  be  documented  in  theprocess  procedures. 
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FIGUREA-l'-SIDE  AND  BOTTOM  ROUTE  CONNECTION  TO  TURRET  TERMINALS' 


^A602  TURRET  AND  STRAIGHT  PIN  TERMINALS 

L  SIDE  ROUTE^  The  side  route  shall  be  connected  as  follows  (see 
Figure  6- 1  {a)):  ,  ^ 

*  '  ..   *  *        *  , 

a.   Conductor- 'sizes  AWO  26  and  s"mat"er  shall  tie  wrapped  a  mini- 
tnum^of  1/2  turn  to  a  niaximuiriDi  ne  full  turn  around  the  post. 

Conductor  sizes  larger  than  AWG  26  shall  be  wrapped  a  mim- 
mum  of  1/2  to  a  maximuTn  of  3/4  turn  around  the  post,  ^  - 

C-   For  tt^rret  terminals,  all  conductors  shall  be  confined  to  the 
g.uide  slots*  ^        ■      ^  ^ 

2-  BOTTOM  ROUTE.  The  conductor  shall  enter  thfe  terminal  from  the 
bottom,  be  brought  through,  the  side  slot  at  the  top,  and  wrapped 
as  required  for  side  rout$,  see  Figure  6-1  (b), 

3A603   BIFURCATED  TERMINALS 

L  GENERAL^  Top,  side,  or  bottom  routes,  or  combinations  as  illus- 
trated in  this  chapter  are  permissable.  Terminal  side  route 
connections  shall  not  extend  beyond  the  top  of  terminal, ' 


6-2 


i;.;73 


2,  BOTTOM  ROUTE.  Bottom  route  shair  be  connected  as  shown  in 
Figure  6-2*  Conductors  shall  not  extend  beyond  the  diameter  of  the 
base  except  as  shown  in  .Figurei  6-2  (c),  which  is  acceptable  only 
when  physical  clearance  is  adequate  for  the  intended  environ^ 
ment  and  electrical  characteristics. 

»  ,  ^  ♦ 

3*  SIDE  ROUTE.  Side  route  shall  be  connected  as  shown  in  Figure  6-,3. 
Ibe  conductor  shall  enter  th^  mj^nting  slot  perpendicular  to  the 
post's/  When  more  than  one  conductor  is  connected  to  a  terminal, 
the  direction  of  bend  of  each  additional  conductor  shall  alternate. 
Conductors  shall  not  extend  beyond  the  diameter  of  the  base 
except  as  shown  in  Figure  6-3(c),  which  Unacceptable  only  where 
physical  clearance  is  adequate  for  environment  and  electrical 
characteristics. 

4.   TOP  ROUTE.  Top  route  shall  be  connected  as  shown  in  Figure  6-4, 
Ccuductors  which  fill  the  gap  between  vertical  posts  shall  be 
inserted  to  *'**e  depth  of  the  shoulder.  Conductors  which  do  not  , 
fill  the  gap  shall  be  accompanied  by  a  tinned  filler  wire  (solid 
or  stranded)  to  help  hold  the  conductor  in  position      shall  be 
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bent  double  as  shown  providing  the  combined  diameters,  are 
sufficient  to  fill  the  gap*  The  -  top  route  and  side  route  shall 
not  be  used  on  the  same  terminal.  The  top  route  shall  not  be 
used  if  there  is  sufflcient^oom  for  side  entry- 

TOP  AND  BOTTOM  ROiAe,  The  bottom  route  shall  be  installed 
first  as  shown  in  Figure  6*2,  thenthetop  route  as  shown  in  Figure 
6-4.  with  the  top  route  conductor  bottoming  on  the  bottom  rcute 
conductor. 


6,  gIDE  AND  BOTTOM  ROUTE,  The  bottom  route  shall  be  installed 
first  as  .shown  in  Figure  6*2,  then  the  side  route  as  shown  in 
Figure  6.3, 


3A604  HOOK  TERMINALS 

Connections  to  hook  terminals  shall  be  as  shown  in  Figure  6*5. 
The  bend  to  attach  conductors  to  hook  terminals  shall  be  a  mini- 
mum of  1/4  turn  to  a  maximum  of  3/4  turn.  Protrusion  of  conductor 
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PROTRUSION— t 


INSUUTION 
^    ^  CLEARANCE 


(a)  SINGLE  CONDUCTOR 


\ 

INSULATiON 
CLEARANCE 


(c) 


V/f//  ^INSULATION 
/_1  CLEARANCE 


(b)  MULTIPLE  WIRE  (PREFERRED) 


CONDUCTORS  MUST  BE 
IN  PHYSICAL  CONTACT 
WITH  TERMINAL 


6-6 


MULTIPLE  CONDUCTOR, 
PERMISSABLE  ONLY  WHERE 
REQUIRED  BY  SPACE  LIMITATIOMS 

FIGURE  i.5-CONNECTION5  TO  HOOK  TERMINAL 
UI77 
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no 

endff  shall 'be  limited  to  avoid  damage  to  insulation  sleeving  where 
used* 


.3A605  PIERCED  TERMXNAIS 

Connections  to  pierced  terminals  shall  be  as  shown  in  Figure  6-6. 
The  bend^  to  attach  conductors  to  pierced  terminals  shall  b^  a  mini* 
mum  of  1/4  to  a  maximum  of  3/4  turn.  Protrusion  of  conductor 
ends  shall  be  limited  to  avoid  damage  to  inSTilation  sleeving  where 
used* 


3A606  SOLDER  CUPS  (CONNECTOR  TYPE) 

Conductors  shall  ^hter  the  solder  cup  as  shown  in  Figure  6-7*  Con- 
ductors shall  be  bottomed  in  the  cup  and  shall  be  in  contact  with  the 
inner  wall  of  the  cup*  The  maximum  number  of  conductors  shall  be 
limited  to  those  which  can  be  in  contact  with  the  full  height  of  the 
inner  wall  of  the  cup. 

3A607  SOLDER  CUPS  {SWAGED  TYPE) 

Connection  shall  be  as  shown  in  Figure  6-8.  Conductors  entering 
from  the  top  shall  be  in  contact  with  the  inner  wall  of  the  cup  and 
shall  bottom  in  the  cup  or  on  the  bottom  conductor.  * 

3A608  CONNECTION  WITHOUT  TERMINALS 

When  solid  conductors  are  approved  by  NASA  to  be  used  as  straight 
pin  type  terminals,  conductors  shall  be  terminated  as  specified  in 
paragraph  3A602. 


3A609  LAP  JOINTS 

A  lap  joint  may  be  used  for  attaching  conductors  only  where  space 
does  not  allow  room  for  bending  the  conductor^  and  the  application 
has  been  reviewed,  by  the  procuring  NASA  Installation. 

3A610  INSULATION  TUBING  APPLICATION 

insulation  tubing  shall  be  used  for  electrical  insulation,  as  appro, 
priate;  for  example,  hook  terminals  and  solder  cups  which  are  not 
protected  by  insulating  grommetSp  potting  or  conformal  coating. 
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ONE  CONDiJaOft 
Oik  MAX.— ^ 


mi 


INSULATION 

ammct 


INSUWTION 
CLEARANCE 


1/4  lURK 


(a) 


— (NSUUTION 
  CLEARANCE. 


-  1/2  TURN 


FIGURE  6«<-CONNecTlONS  TO  PIERCED  TERMINALS 


SIDE  ENTRY 


INSUUTiON 
•CLEARANCE 


INSULATION^ 
CLEARANCE"^ 


POINT  OF 
ENTRY 


CONDUCTORS 
SHALL  BOnOM  IN  CUP 


-WIRE  SHALL 
BOTTOM  IN  CUP- 
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FIGURE  6.7..CONNECTIONS  TO  SOLDER  CUPS  (CONNECTOR  TYPE) 

if;  79 


.CONDUCTOR  SHALL  BE  IN  LtNE 
CONTACT  WITH  WALL  (ff  TERMINAL 


TOP  CONDUCTOR 
SHAa  BOTTOM  IN  CUP 


(a)  SMALL  UPPER  CONDUCTOR 


.CONDUCTOR  SHALL 

INLINE  »ACT 
WITH  INNER  WALL 
OF  TERMINAL 


'\*-r"rv.'r  TOP  ROUTE  CONDUCTOR 
SHALL  BOKOM  AGAINST 
BOTTOM  ROUTE  CONDUCTOR 


lb)  LARGE  UPPER 
CONDUCTOR 


CONDUCTORS  SHALL  BE 
IN  CONTACT  WITH 
•  BACK -WALL 


CROSS-SECTION 
VIEW  A  -  A 


C  MULTIPLE  WI^ES  !N  TO?  ROUTE 

FIGURE  6^"C0NNECTI0NS  TO  SWAGED  TYPE  SOLDER  CUPS 
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CHAPTER  7;  SOLDERING  OF  TERMINALS 


3A700  GENERAL 

1,  SECURINC  CONDUCTORS,  There  shall  be  no  relative  motion 
between  conductors  and  the  terminal  during  soldering  and  while  the 
solder  is  solidifying* 

2,  INSUU^TION  SJLEEVTNC^  POTTING  OR  COA-TINC,  Protective  cov, 
erings  or  coatings  on  the,  soldered  terminals  shall  coniply  with 
requirements  of  the  contract  or  purchase  order, 

^3A701  SOLDER  APPLICATION 

U  SWAGED  TERMINALS,  Terminals  swaged  to  a  solidflat  conductor 
shall  be  soldered  to  one  surface  of  the  conductor* 

2,  ALL  TERMINALS  EXCEPT  CUP 

a*  A  concave  fillet  of  solder  shall  be  formedbetween  the  terminal 
and  each  side  of  the  conductor, 

b.   The  contour  of  the  conductor  shall  b^  visibleafter.soldcring* 

'c.   Terminals  with  more  than  one  wire  shall  have  each  wire  m 
contact  with  ^rid  soldered  to  the  terminal, 

3,  CUP  TERMINALS 

a.  The  solder  shall  form  a  filletbetweenthe  conductor  and  the  cup 
entry  slot^  The  fillet  shall  follow  the  contour  of  the  cup  opening 
within  the  limits  illustrated  in  the  satisfactory  solder  con- 
nections^  Appendix  B, 

Solder  spillage  along  the^  outside  surface  of  the  solder  cup  is 
permissible  to  the  extent  that  it  approximates  tinning  and  does 
not  interfere  with  the  assembly  or  function  of  the  connector, 

4,  WICKING,  Flow  of  solder  along  the  wireis  permitted.  Solder  shall 
not  obscure  the  contour  of  the  conductor  at  the  termination  of  the 
insulation. 


3A702   REMOVAL  OF  FLUX  A^©  RESIDUE 

After  the  solder  has  solidified  and  cooled>  flux  and  residue  shall  be 
carefully  removed  from  each  solder  connection  using  a  solvent  as 
specified  in  paragraph  3A311« 


3A703  INSPECTION  ' 

^  £ach  soldered  connection  shall  be  visually  inspected  in  accordance 
with  the  criteria  of  this  chapter*  Magnification. shall  be  as  specified 
by  the  procuring  NASA  Installation,  Parts  and  conductors  shall  not 
be  physically  disturbed  to  aid  inspection.  Illustrations  of  typical 
satisfactory  and  unsatisfactory  soldered  connections  are  shown  in 
Appendix        ^  '  ^ 

3A704  ACCEPTANCE  CRITERIA 

An  acceptable  solder  connection  will  be  characterized  by: 

1,  Clean^  smooth,  undisturbed  surface, 

2,  Concave  fillet  between  conductor  and  termination, 

3,  Contour  of  conductor  visible, 

4,  Complete  wetting, 

3A705  REJECTION  CRITERIA  ^ 

The  following  are  3ome  characteristics  of  unsatisfactory  solder  con- 
ditions which  are  cause  for  rejection: 

1,  CONDUCTORS  AND  PARTS: 

a.  Damaged^  crushed,  cracked^  charred,  melted,  etc, 

b.  Improper  insulation  clearance, 

c.  Improper  tinning, 

d.  Separation  of  wire  strands, 

e.  Part  improperly  supported  or  positioned, 

f.  Part  marking  not  visible, 

g.  Part  damaged, 

h.  Loose  conductors, 

i.  Cut^  nicked^  stretched  or  scraped  leads  or  wires, 

j.  Flux  residue  or  other  contamination, 
k.  Improper  wrap  or  stress  relief. 
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2,  SOLDER  CONNECTIONS: 

a.  Cold  joint, 

b.  Overheated  joint, 

c.  Fractured  joint, 

'd.  Bare  copper  or  base  metal, 

e.  Improperly  bbnded  joint. 

f.  Pitted  or  porous  joint, 
Successive  solder, 

h,  insuffici  ent  solder, 

i.  Splattering  of  flux  or  solder  or  adjacent  areas, 
j.  Rosin  solder  connection,^^ 

k.  Unclean  connection  (e,g,^  lint,  flux,  dirt,  etc,), 
f,  Dewetting, 
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CHAPTEit  8:  PRINTED  WIRING  ASSEMBLY  SOLDERING 


3A800   FABRICATION  AND  CONFORMAL  COATING 

Printed  wiring  boards  shall  be  designed,  fabricated,  and  inspected  in 
accordance  with  the  requirements  of  the  contract  or  purchase  order* 
,      The  assembly  of  parts,  soldering  and  inspection  of  the  completed  wir- 
ing assemblies  shall  be  in  accordance  with  the  requirements  herein* 

3A80X   GENERAL  REQUIREMENTS 

1,  DIP  ^SOLDEHING.  Manual  dip  soldering""o?  printed  wiring  assem* 
blies  is  not  permitted* 

2*  PATTERN  REPAIR.  Repair  of  damaged  or  broken  c<ihdactor 
patterns  on  printed  wiring  boards  is  not  permitted* 

3,  tvlACHINE  SOLDER  REWORK.  Rework  of  machine  solderedprinted 
wiring  assemblies  shall  be  performed  in  accordance  with  the 
soldering  requirements  of  this  publication* 

'  4.  GOLD  REMOVAL.  Cold  plating  shall  be  removed  from  the  printed 
i*board  areas  to  be  soldered  prior  to  mounting  of  parts*  Removal 
shaU  not  damage  the  copper  conductor  or  add  permanent  contami- 
nants to  the  insulating  board*  Boards  shall  be  cleaned  of  contami- 
nants before  further  processings 

-  5*  EYELETS,  TUBELETS  AND  PLATED^  THROUGH  HOLES^  Eyelets 
or  tUbelets  shall  not  be  used  as  part  of  the  electrical  circuit  on 
printed  wiring  boards*  Plated-through  holes  shall  not  be  used 
unaided  as  the  electrical  connection  between  conductor  pat- 
terns on  double-sided  boards*  A  solid  copper  conductor,  or  a 
part  lead,  shall  be  used  to  make  the  interfacial  electrical  con- 
nection* 

3A802   PRINTED  WIRING  BOARD  PROTECTION 

Printed  wiring  boards  shall  be  protected  to  prevent  damage  or  con- 
tamination during  fabrication,  inspection,  in* plant  transportation,  and 
I      interim  storage*  ' 

3A803  TERMINAL  SOLDERING 

Terminals  swaged  to  ccnductor  patterns  shall  be  funnel  swaged  ("V" 
swaged)  and  soldered  at  all  points  of  contact  between  the  terminal  and 
the  conductor  pattern*  Roll  type  swaging  shall  not  be  used  on  the 
conductor  pattern  (see  Figure  8-^1)*  Terminals  shall  not  be  used  for 
interfacial  connection* 
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CONDUCTOR  PAHERN 
—BOARD 


A.  V,  OR  FUNNEL  TYPE  SWAGE. 

B,  POINT  TO  APPLY  SOLDER  IF 
SOLDER  RING  IS  NOT  USED,- 

FIGURE  8-1-TYPtCAL  SWAGED  TERMINAL  ON  PRINTED  WIRING  BOARD  / 

3A804  PREPARATION  AND  SOLDERING  OF  TERMINATION  AREAS 

> 

1,  TERMINATION  AREA.  The  termination  area  shall  be  clean  prioj 
to  soldering,.  Soldering  to  printed  wiring  terminatiQn  areas  shal 
be  to  the  base  metal  or  to  tin^lead  coated  base-metal, 

2,  SOLDERING  TO  TERMINATION  AREAS,  The  melted  solder  shai 
flow  arouijd  the  conductor  and  over  the  termination  area  so  that ; 
fillet  is  formed.  The  outline  of  the  lead  shaU  be  visible  in  thi 
finished  connection.  After  soldering/flux  residue  ahd  other  con* 
taminants  sHall^be  removed, 

3A805  INSPECTION 

Each  completed  printed  wiring  assembly  shall  be  visually  inspecte* 
to  the  criteria  listed  in  paragraphs  3A506  and  3A807  and  for  oth'e; 
indications  of  poor  workmanship  or  nonconformance'' to  the  desigi 
drawings,  Magiification  shall  be  as  specified  by  the  procuring  NAS/ 
Installation, 

3A806  ACCEPTANCE  CRITERIA 

'  >  The  following  are  characteristics  of  acceptable  solder  connection: 
"    to  printed  wiring  assemblies: 

1,  Cleans  smooth,  undisturbed  surface, 

Zs  Regular^  even  fillet  between  conductor  and  termination  area, 

3,  Ccntour  of  conductor  viaible, 

4,  Complete  wetting. 


3A807  RE JECTION  CRITERIA 

The  following  are  some  characteristics  of  unsatisfactory  printed 
wiring  assemblies  which  are  cause  for  rejection; 

1,  Charred,  burned,  or  ipelted  insiiXation  or  parts^ 

2*  Conductor  pattern  separation  froir  board, 

3,  Burns  on  base  materi&ls, 

4,  Discoloration  which  is  continuous  between  conductors  (e,g,, 
measling,  delamination,  halo  effect,  etc*] 

5,  Excessive  solder  (including  peaks,  icicles,  and  bridging), 

6,  Flux  residue,  solder  splatter,  or  other  foreign  matter* 

7,  Dewetting, 

8#  Insufficient  solder  (a  small  amount  of  exposed  base  m^tal  around 
the  periphery  of  the  termination  area  or  at  the  end  of  a  cor^iuctor 
13  acceptable  if  conformal  coating  will  be  applied),  ^ 

9*  Pits,  holes  or  voids,  or  exposed  base  metal  in  the  soldered  con* 
nection* 

10,  Cold,  rosiJ,  disturbed,  or  fractured  solder  connection, 

11,  Cut,  lacked,  gouged,  or' scraped  conductors  or  conductor  pattern* 

12,  improper  conductor  length  or  direction  of  clinch* 

13,  Repaired  or  damaged  conductor  pattern* 


♦  ¥ 


ERIC 


CHAPTER  9:  AUTOMATIC  MACHINE  SOLDERING 

3A900  GENERAL  ^ 

Thi3  chapter  contains  requirements  pecxiliar  to  automatic  machine 
<^  soldering*  General  requirements  including  acceptdince  SLnd  rejection 

criteria  specified  in  this  publication  are  applicable,  ^ 

3A901  DOCUMENTATION 

1,  The  supplier  shall  estabish  complete  and  detailed  documentation 
for  operation  and  maintenance  of  the  soldering  'machine?  and  Jtheir 
environmenti  and  for  inspection  of  both  the  process  and  the  end- 
products. 

The  documentation  shall  set  limits  on  the,:  ^ 
-    a.  Preheat  temperature » 

b.  Temperature  of  the  solder, 

■J  o  .  ' 

c*   Conveyor  3 peed » 

^     '         ,  ..  ^ 

d.  Height  of  the  solder  wave* 

e.  Control  of  the  dross  inhibition  oil  ariJi  flux  (if  fluxing  is  done 
as  a  machine  step),  ^ 

f.  Amount  of  contaminants  permissible  when  the  polder  bath  is 
analyzedt  - 

g.  ^Frequency  of  maintenance  and  of  analysis  and  other  factors 
.  affecting  the  qviality  of  the  connections  in  the  end-product* 

Maintenance  and  calibration  data  shall  be  recorded  and  available 
to  Government  and  supplier  inspection, 

3A902  PREPARATION  AKD  ASSEMBT.Y 

1^  Only  tin-lead  (solder)  coated  and  reflowed  electro-plated  tin*lead 
coated  conductor  patterns,  shall  be  used  in  machine  soldering  of 
printed  wiring  board  assemblies, 

2,  Parts  shall  be  mounted  as  specified  in  Chapters, 5  and  6  of  this 
document.  The  mounting  shall  prevent  relative  motionbetween part 
and  board  during  solder  solidification, 

3,  The  assembled  boards  sh;all  be  clean  immediately  prior  to  loading 
on  to  the  carrier,  ' 
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4,  Metal  aurfaces  not  to  be  aoldered  shall  be  masked  or  coated  with 
a  aolder  resist  prior  to  loading, 

5,  liquid  flux  specified  in  paragraph  3A310  shall  beapplied, 

3A903  MACHmE  HEQUIREMENTS 

1,  The  preheat  temperature  ahall  be  controlled  to  a  selected  tern* 
peratu-e  between  160*^  and  130*^  The  selected  temperature 
shall  be  maintained  within  t  5*^  F, 

2,  The  conveyer  speed  shall  be  controlled  to  a  preselected  ^ie\  which 
shall  not  vary  more  than  1  inch  per  minute, 

3,  Solder  temperature  shall  be  controlled  so  ^at  the  solder  In  the 
wave  making  contact  with  the  board  is  490   F  t  10^ 

4,  The  oU  tised  as  a  dross  inhibitor  dhall  have  a  flash  point  higher 
than  the  maximum  solder  temperature, 

5,  The  height  of  the  sold'^r  wave  shall  be  controlled  ^o  a  constant 
preselected  height, 

6,  Th6  solder  bath  shall  be  chemically  analysed  periodically  for 
conformance  with  tiie  requirements  of" paragraph  3A309  except 

.  that  copper  content  shall  not  exceed  0,2%, 

'3A'904  CLEANING  ^ 

After  soldering^  flux  and  dross  inhibitor  oilshaU  be  promptly  removed 
in  a  manner  which  does  not  damage  the  hardware, 

3A905  iriBPECTION 

Inspection  criteria  listed  in  Chapter  8  are  applicable  to  machine 
soldered  assemblies,  WarP  or  twist  of  the  board  ahall  not  exceSd^the 
limits  specified  by  the  detail  drawing. 
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DEFINmONS 

The  fbllotwing  definitions  app*  *  to  terms  used  in  this  Handbook, 

Article^  A  unit  of  hardware  or  any  portion  thereof  required  by  the  contract. 

Bifurcated  (split)  Terminal,  A  terminal  containing  a  slot  or  split  in  which 
wires  or  leads  are  placed  betore  soldering. 

Certification,  The  act  of  competent  authority  in  verifying  and  documenting 
that  personnel  have  completed  required  tralaiing  and  have  demonstrated 
specified  proficiency  Jind  have  met  other  specified  requirements. 

Cold  Solder  Coni^ection,  Unsatisfactory  connection  resulting  from  dewetting 
and  exhibiting  an  abrupt  rise  of  the  solder  from  the  surface  being 
soldered. 

Conduction  Soldering,  Method  of  soldering  which  employs  a  soldering  iron  for 
transfer  of  heat  to  the  soldering  area. 

Conductor,  A  lead  or  wire,  soUd  or  stranded*  serving  as  an  electrical  con- 
nection between  terminals, 

Conformal  Coating,  A  thin  protective  coating  which  conforms  to  the  con- 
figuration of  the  covered  assembly, 

Cor^^ood  Conscruction,  Circuitry  in  which  parts  are  mounted  between,  a^d 
perpendicular  to*  two  printed  wiring  or  conductive  netv/orks,- 

Deviatlon,  A  specific  authorization^  granted  before  the  fact;  to  depart  from  ^ 
-  particular  reqtiirement  of.  specifications  or  related  documents, 

Dewetting,  The  condition  in  a  soldered  area  in  which  the  liquid  solder  has 
not  adhered  intimately,  characterized  by  an  abrupt  boundary  between 
solder  and  conductor,  or  solder  and  terminal/termination  area. 

Disturbed  Solder  Connection,  Unsatisfactory  connection  resulting  from  rela- 
tive motion  between  the  conductor  and  termination  during  solidification 
of  the  solder. 
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Electrical  Connection^  Connections  in  electrical  or  electronic  circuits* 
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Excessiye  Solder  Connection*  Unsatisfactory  connection  wherein  the  solder 
-ob  icures  the  configuration  of  theytonneclion. 


Eyelets  A  tubular  metal  ;art  having  both  ends  headed  or  rolled  over* 

Fractured  Joint*  A  solder  joint  fin  which  the  solt^er  has  fractured  or  broken 
between  the  joint  elements*  V 

Hook  Terminal.  A  ternninal  formed  in  a  hook  shape* 

Mission  Essential  Support  Equipment*  Mission-essential  support  equipment 
is  defined  as  satisfying  any  of  the  following: 

1»  Equipment  usefl  in  a  closed  loop  with  the  systenn  where  failure  would 
degrade  the  mission  or  imperil  personnel* 

2.  Equipment  used  when  transferring  toxic  or  explosive  fluids,  in  which 
failure  could  result  in  personnel  hazards  or  affect  mission  success* 

3^  Equipment  used  as  a  last  check  prior  to  installation  whose  failure  would 
result  in  lowering  the  probability  of  mission  success  or  compromising 
personnel  safety* 

Part  Lead*  The  wire,  solid  or  stranded,  which  extends  from  and  serves  as  a 
connection  to  a  part* 

Part*    One  *  piece,    or    two    or  more  pieces  joined  together  which  are  not 
^  normally  subject  to  disassembly  without  destruction  of  designed  use* 
Synonomous  with  detail  part  and  connponent  part  (e*g.  resistor,  capacita- 
tor.  valve,  relay). 

Potting  Compound.  A  nonconductive  compound  usedfor  encapsulation  of  parts* 
conductors  or  assennblies. 

Pierced  (Perforated)  Ternninal*  A  terminal  containing  a  hole  through  which 
leads  or  wires  a're  placed  before  soldering^ 

Pits,  Small  holes  or  sharp  depressions  in  the  surface  of  the  solder* 

Repair*   Operations  performed  on  a  nonconforming  article  to  place  it  in 
useable  and  acceptable  condition*  Repair  is /distinguished  fronn  rework. 

Resistance  Soldering*  Method  of  soldering^  by  passing  a  current  between  two 
electroaes  tnrough  the.  area  to  be  soldered^ 
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Reworks  The  reprocessing  of  articles  or  material  that  will  make  it  conform 
to  drawings^  specification  or  contract* 

Rosin  Solder  Connection*  Unsatisfactory  connection  which  has  trapped  flux* 

Overheated  Joint*   An  unsatisfactory  solder  joints  characterized  by  rough 
solder  surface* 

Solder*  A  nonferrous^  fusible  metallic  alloy  used  when  melted  to  join  metallic 
surfaces* 

1  ■  . 

Solder  Cup  Terminal*  A  hollow^  cylindrical  terminal  to  accommodate  one  or 
more  conductors* 

Soldering*  The  process  of  joining  metallic  surfaces  through  the  use  of  solder 
without  direct  fusion  of  the  base  metals* 

Straight  Pin  Terminal*  A  round  post-type  smooth  terminal^  with  no  grooves^ 
slots^  or  guides* 

Supplier^  A  contractor  or  subcontractor  actually  performing  the  services  or 
producing- the  contract  articles^ 

Terminal*  A  tie  point  device  useo  for  making  electrical  connections* 

Termination*   The  point  at  which  an  electrical  conductor  6nds»  usually  at  an 
electrical  connection* 

Termination  Area*  A  conductive  surface  on  a  printed  wiring  board  used  for 
making  electrical  connecti&ns*  (Also  referred  to  as  printed  nircmt  liad}* 

Thermal  Shunt*  A  device  witlj^good  heat  dissipation  characteristics  used  to 
conduci;  heat  away  from  an  article  being  soldered* 

Tinning*  The  coating  of  a  surface  with  a  uniform  layer  of  solder^  before  it  is 
u3ed  in  ^  soldered  connection* 

Tubelet*   A  tubular  metal  part  with  both  ends  formed  in  a  conical  flare  of 
approximately  90  degrees  included  angle* 

Turret  Terminal*  A  round  post-type  grooved  stud  around  which  conductors 
are  fastened  before  soldering* 

Waiver,  Granted  use^  or  acceptance^  of  an  article  which  does  not  meet  speci- 
Tied  requirements* 

Wetting*  Adhesion  of  a  liquid  to  a  sc^Ud  surface* 

Wi eking*  The  flow  of  molten  solder  by  capillary  action* 
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APPENDIX  B 


TYPICAL  SATISFACTORY  AND  UNSATISFACTORY 
SOLDER  CONNECTIONS 

The  Illustrations  in  this  Appendix  depict  typical  satisfactory  and  *«Vsatis- 
factory  solder  connections  and  are  to  be  used  as  visual  workmanship  standards, 
See  paragraphs  3A703,  3A805  and  SA^OS. 


b-1 


Mi  32 


Uboratory  Group  on  all  measures.    Demographic  data  for  both 
Test  1  and  Test  2  participants  showed  the  reference  groups  to  be 
significantly  older,  to  have  higher  class  standing,  more 
educational  training  and  professional  education,  and  to  have 
higher  grade  point  averages  than  the  Laboratory  Group. 
Furthermore,  Reference  Group  B  was  higher  than  Reference 
Group  A  on  these  factors.    The  researcher  observed  that  for  the 
Laboratory  Group,  the  data  showed  a  net  performance  gain.  The 
final  performance  of  this  group  was  not  appreciably  different 
from  Reference  Group  A  which  had  participants  with  a  much  larger 
amount  of  occupational  experience.    Reference  Group  B  was  generally 
superior  to  the  other  two  groups  on  a  variety  of  measures. 
Eggland  pointed  out  that  the  results  indicate  that  certain 
professional  competencies  traditionally  developed  through 
occupational  experience  may  be  developed  by  other  means.  Specifically, 
a  directed  occupational  experience  appeared  to  be  an  alternative 
that  does  indeed  develop  professional  competence.    Two  additional 
implications  written  by  Eggland  Were  that  this  study  demonstrated 
the  possibility  for  the  alternative  development  of  professional 
competencies,  and  that  gains  made  by  the  laboratory  group  showed 
that  the  modules  were  a  viable  instructional  strategy  to  serve  as 
a  catalyst  to  an  alternative  competency  development  strategy. 

In  a  study  which  reported  perhaps  stjrprising  results,  Olsen  (1971) 
randomly  surveyed  twenty-five  coordinators  and  125  training 
sponsors  to  determine  whether  differences  existed  between  teachers 
with  various  occupational  backgrounds  in  relation  to  student 
competencies,  number  of  students  remaining  in  distributive 
occupations,  and  program  success  in  preparing  individuals  for 
employment  in  retailing.    Although  the  research  reported  that 
significant  findings  were  questionable  because  of  the  small  number 
of  cases  involved,  he  concluded  that  the  study  tended  to  indicate 
that  coordinators  should  have  nonsupervisory  occupational  experience, 
no  distributive  experience  in  the  four  years  prior  to  the  data 
collection,  and  should  make  regular  training  station  visits. 

Inservice  Teacher  Education  Studies 


Four  studies  were  located  which  dealt  with  the  identification  of 
professional  development  needs  of  teacher  coordinators  which  gave 
insight  concerning  inservice  teacher  education  needs,  Kohns 
(1975)  identified  and  analyzed  common  and  unique  professional 
development  needs  of  beginning  and  experienced  high  school  and 
postsecondary  distributive  education  personnel  in  Minnesota. 
He  also  compared  these  needs  based  upon  whether  or  not  the 
personnel  had  a  collegiate  distributive  education  major.    In  a 
similar  study,  Kirkley  (1977)  determined  professional  development 
competency  needs  of  teacher  coordinators  in  South  Carolina. 
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Bems  (1979)  synthesized  the  Crawford  (1967)  critical  tasks  and 
surveyed  graduates  of  the  teacher  education  program  at  Virginia 
Polytechnic  Institute  and  State  University  and  their  assistant 
state  supervisors,  local  supervisors,  vocational  directors,  and 
principals  to  determine  the  level  of  proficiency  at  which  these 
graduates  were  performing  the  synthesized  tasks.    He  also 
identified  the  value  placed  on  the  required  and  elective  courses 
in  the  distributive  teacher  education  curriculum  by  the  graduates 
as  well  as  their  perceptions  of  the  value  of  the  supporting 
services  rendered  by  the  program.    In  addition,  the  short-term 
and  long-range  career  aspirations  of  the  graduates  and  graduate 
courses  and  experiences  required  to  achieve  these  career  objectives 
were  identified.    He  found  that  the  graduates  were  generally 
performing  well  according  to  each  of  the  respondent  groups  and  no 
courses  were  identified  as  being  of  no  value  to  the  graduate. 

The  Crawford  (1967)  and  Cotrell  (1971)  studies  served  as  the 
basis  for  an  investigation  of  the  attitudes  of  distributive 
education  teacher  coordinators  toward  their  preparation  to  perform 
tasks  1n  ten  functional  areas.    This  study,  conducted  by 
Heath-Sipos  (1979),  found  that  teacher  coordinators  perceived 
themselves  as  adequately  prepared  in  instructional  planning, 
instructional  evaluation,  guidance,  and  technical  knowledge, 
but  not  quite  adequately  prepared  in  program  planning, 
instructional  execution,  instructional  management,  school  and 
comnunity  relations,  student  vocational  organization,  coordination, 
and  professional  role  and  development.    She  also  found  that  a 
relationship  existed  between  attitudes  of  teachers  toward  their 
preparation  and  their  attitudes  toward  their  advisors,  and  that 
males  had  more  positive  attitudes  than  females.    The  population 
of  this  survey  was  1976-77  teacher  education  graduates  from  thirteen 
central  states  who  were  certified  to  teach  distributive  education 
and  had  at  least  one  year  of  teaching  experience. 

Wallette  (1974)  completed  a  status  study  of  distributive  teacher 
education  programs  by  surveying  teacher  educators  and  state 
supervisors.    He  found  that  the  number  of  distributive  education 
courses  offered  ranged  from  two  to  twenty^^one.  Distributive 
education  departments  at  small  institutions  typically  identified 
with  the  school  of  business  whereas  distributive  education 
departments  at  large  institutions  usually  identified  With  the 
school  of  education.    He  also  found  that  approximately  80  percent 
of  the  graduates  of  the  programs  studied  were  placed  in 
distributive  education  positions. 

One  study  was  located  which  dealt  with  graduate  distributive 
education.    Cooley  (1975)  conducted  a  twenty-year  follow-up 
study  to  appraise  the  masters  program  in  distributive  education 
at  Northwestern  State  University  of  Louisiana.    This  mail  survey 
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AOMINtSTRATtON  AND  SUPERVISION 


Very  little  research  was  found  which  specifically  addressed  the 
topic  of  administration  or  supervision.    Of  course,  many  of  the 
studies  reviewed  in  the  program  evaluation  section  of  this 
book  relate  to  administration,  as  do  studies  throughout  other 
sections*    Furthermore,  much  research  with  application  to 
marketing  and  distributive  education  may  be  found  in  the  area 
of  vocational  education  administration  and  general  educational 
administration.    This  research  falls  outside  the  parameters 
set  for  this  review  and  synthesis,  since  only  those  studies 
related  directly  to  marketing  and  distributive  education  are 
reported  here. 

Crawford  (1975)  surveyed  teacher  educators  and  state  supervisors 
throughout  the  country  and  identified  basic  beliefs  concerning 
administration.    Two  examples  of  these  beliefs  were  that 
distributive  education  should  be  an  integral  part  of  the 
public  school  system,  and  a  state  supervisory  service  in 
distributive  education  should  be  maintained  in  order  to 
assist  and  advise  local  communities  to  expand  and  develop 
prograins  responsive  to  employment  trends  and  to  the  needs  of 
target  populations* 

Biddle  (1972)  and  Devitt  (1978)  surveyed  state  supervisors  to 
compile  data  related  to  state  supervision  in  distributive 
education*    Devitt's  study  compared  the  1978  findings  with  Biddle* 
1972  findings  to  attempt  to  identify  trends  in  state  supervision. 
Among  the  trends  she  found  were  a  trend  away  from  utilizing 
"supervisor"  in  the  title  of  the  head  state  level  distributive 
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EVALUATiON 


The  decade  of  the  70s  has  brought  an  increase  in  emphasis  on 
vocational  program  evaluation*    A  trend  was  seen  toward  more 
sophistication  in  the  kinds  of  evaluative  studies  and  toward 
consideration  of  a  wider  array  of  evaluative  outcomes*  These 
trends  are  evident  in  the  number  and  variety  of  marketing  and 
distributive  education  program  evaluation  studies  appearing  in 
the  literature. 

This  review  of  evaluation  research  includes  three  ceneral  kinds  of 
research  questions.    They  are:    (1)  Are  the  programs  valid, 
effective,  and/or  efficient  as  indicated  by  some  measure  of  student 
achievement;  (2)  Are  the  programs  valid,  effective,  and/or 
efficient  as  indicated  by  the  value  judgments  of  people  who  are 
"expert"  or  qualified  to  judge;  (3)  Do  the  programs  project  a 
favorable  "image"?   The  first  two  kinds  of  questions  were 
answered  with  studies  that  compared  program  characteristics 
or  outcomes  with  evaluative  criteria-    The  third  type  of 
investigation  simply  described  the  program  and  left  evaluation  to 
the  reader  or  to  another  subsequent  investigation- 
Studies  Involving  Measurements  of  Student  Success 

The  ideal  evaluation  of  any  vocational  program  should  include 
consideration  of  how  well  the  intended  objectives  are  achieved- 
Success  is  typically  thought  of  as  indicated  by  performance  in  the 
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Consistent  with  the  findings  of  Murphy  (described  above),  Wilkinson 
found  that  students  did  not  Perform  on  the  job  anv  better  than  the 
nonDE  coworkers.   The  nonDE  group  were  just  as  t  tisfied  in  ;.heir 
jobs,  they  expressed  basically  the  same  Job  asp,  *"ati  ons,  and 
they  .performed  the  same  functions  at  the  saFie  levels  cf 
responsibility  as  the  DE  group.    Some  of  the  positive  findings  were: 
Df:  graduates  found  employment  faster;  they  exhibited  more  job 
stability;  they  obtained  higher  beginning  v/ages;  and  they 
received  more  salary  increases  during  the  first  fifteen  months 
of  employment. 

Wilkinson  reported  that  the  Iowa  DE  students  on  the  average 
obtained  a  2.0  grade  point  average  during  11th  and  12th  grades. 
In  some  areas,  if  not  in  Iowa,  it  may  be  that  the  DE  student 
population  is  somewhat  less  capable  than  the  general  population 
of  workers.    Therefore,  if  they  perform  as  well  in  employment, 
it  might  be  inferred  that  the  DE  program  was  successful  in  that 
it  rright  have  contributed  to  overcoming  a  disadvantage  endemic 
to  Che  DE  student  population.    Research  on  this  question  might 
provide  an  explanation  for  what  appears  to  be  a  weakness  in 
DE  programs  in  the  area  of  technical  skMl  developirient. 

A  similar  investigation  was  conducted  by  Wilkinson  and  Miles 
(1977).    Again,  a  representative  sample  was  drawn.    However,  the 
data  source  was  DE  training  sponsors,  and  mail  questionnaires 
were  used.    The  training  sponsors  were  asked  to  compare  DE 
students  with  regular  part-time  high  school  students.  Findings 
regarding  specific  job  skills  were  similar  to  what  Wilkinson  found. 
The  DE  students  were  not  better  than  their  untrained  counterparts. 

With  respect  to  some  of  the  more  subtle  kinds  of  learning 
outcomes  that  are  emphasized  in  DE,  and  which  are  rarely 
evaluated,  the  Florida  coordinators  appeared  to  be  doing  an 
excellent  job.    The  employers  evaluated  the  DE  students  as  having 
better  attitudes  than  nonDE  student  employees.    On  this  factor  the 
Chi  square  value  was  large  enough  to  be  significant  at  the  .0007 
level-   On  such  factors  as  dependability,  loyalty,  ability  to 
accept  criticism,  and  the  like,  the  employers  rated 
DE  students  much  higher.    Also,  the  employers  gave  very  high  mi^rks 
to  the  DE  coordinators  for  their  contribution  to  the  education 
and  training  of  the  students, 

Harris  and  White  (1975)  conducted  a  follo".fl/-up  study  in  Indiana  to 
investigate  employer  perceptions,  student  backgrounds,  coordinator 
backgrounds,  employers  characteristics,  program  characteristics, 
and  postprogram  student  activities.    In  that  study,  a  sample  of 
1,032  students  from  ten  small  cities  were  asked  to  respond 
to  a  questionnaire.    The  DE  group  included  eighty-one  respondents. 
The  variables  which  should  be  of  interest  to  distributive  educators 
were  graduates'  personal  characteristics^  their  employment  status,  and 
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MINIATURE/MICROMINIATURE  ELECTRONIC  REPAIR  (2M)  PROGRAM 
PERFORMANCE  TEST  BOOKLET 

PLEASE  REAP  COMPLETE  DIRECTIONS  BEFORE  PROCEEDING 

Perfonnance  Test  2-1 

PRINTED  CIRCUIT  BOARD  COMPONENT  INSTALLATION  ANO  SOLDERING 

K  PURPOSE: 

To  determine  the  proficiency  with  which  the  student  performs 
the  following  tasks: 

A.     Install  and  solder  a  mininium  of  ten  (10)  various  components 
on  a  selected  single  sided  printed  circuit  board  using 
preferred  mounting  styles  and  terminations  with  high  reliability 
soldering  techniques  meeting  or  exceeding  all  specifications 
illustrated  in  MIL-S-45743E  and  described  in  Notetaking  Sheet 
2-1-lN. 


8*     Install  and  solder  a  minimum  of  six  (6)  various  components 
on  a  selected  double  sided  printed  circuit  board  using  any 
of  the  preferred  mounting  styles  and  terminations  with  high 
reliability  soldering  techniques  meeting  or  exceeding  all 
specifications  illustrated  in  MIL-S-45743E  and  described  in 
Notetaking  Sheet  2-1-lN. 

IK  PERFORMANCE: 


A.     Position  a  minimum  of  ten  (10)  instructor  selected  components, 
shape  their  leads  and  mount  them  on  a  single  sided  printed 
circuit  board  using  the  following  styles  and  terminations, 
utilizing  the  high  reliability  soldering  techniques  illustrated 
in  MIL-S-45743E  and  described  in  Notetaking  Sheet  2-1-lN* 

1.    ,Two  (2)  conponents  with  flush  mounting  and  semi-clinch 
terminations* 


2.     Jm  (2)  components  with  flush  mounting  and  straight  thru 
terminations* 


3*     Two  (2)  components  with  flush  mounting  and  full  clinch 
terminations. 


4.     Two  (2)  components  with  stress  relief  mounting  and  straight 
thru  terminations. 


5.     Two  (2)  components  with  vertical  mounting  and  straight 
thru  terminations* 


6098P10 


B-     Position  a  minimum  of  six  (6)  instructor  selected  components, 
shape  their  leads  and  mount  them  on  a  double  sided  printed 
circuit  board  using  any  of  the  preferred  mounting  styles, 
terminations  and  high  reliability  soldering  techniques  illustrated 
in  Ma-S-45743E  and  described  in  Notetaking  Sheet  2-1-lN. 

NOTE:    Circuit  boards  may  be  presented  at  any  time  for  informal 
evaluation  on  work  being  performed  prior  to  grading*  Constructive 
comments  by  the  instructor  on  component  installation  and 
soldering  technique  will  be  offered  as  information* 

IIL  TIME  REQUIRED  PER  STUDENT: 

Each  student  will  be  required  to  turn  in  the  completed,  boards  with 
the  minimum  amount  of  components  installed  for  grading  by  the 
seventh  day  of  the  course*   Quality  of  completed  work  must  meet  the 
acceptable  standards  as  illustrated  in  MIL-S-45743E  and  described 
in  Notetaking  Sheet  2-X-lN  for  a  satisfactory  (SAT)  completion-  If 
either  or  both  of  the  boards  are  determined  to  be  unsatisfactory 
(UNSAT),  the  student  will  be'allowed  to  rework  and  resubmit  them 
for  grading,  by  the  ninth  day-    Two  UNSAT's  on  the  same  tasks  will 
be  cause  for  convening  an  academic  board  and  possible  drop  from  the 
course- 

IV*  EQUIPMENT: 

A-     One  2M  kit 

B-     One  single  sided  printed  circuit  board  * 
C*     One  double  sided  printed  circuit  board 
D*     A  minimum  of  sixteen  (16)  component  parts 
E'     Comsumable  supplies  as  necessary. 
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PLEASE  READ  COMPLETE  DIRECTIONS  BEFORE  PROCEEDING 


Perfo  nuance  Test  2-2 

CONFORMAL  COATING  REMOVAL 


I.  PURPOSE: 


To  determine  the  proficiency  with  which  the  student  performs  the 
following  tasks; 

A,  Identify  the  types  of  conformal  coatings  on  printed  circuit  boards 
and  determine  the  proper  method  of  removal  to  be  used  for  each 
coating,  based  on  information  contained  in  Volume  6  of  PACE 
Rework  and  Repair  Technology  Series  and  Notetaking  Sheet  2-2-IN* 

B,  Remove  various  conformal  coatings  from  printed  circuit  Ijoards 
using  the  chemical,  heat  and  abrasive  methods  of  removal  and 
the  proper  tools  necessary  as  outlined  in  Volume  6  of  the  PACE 
Rework  and  Repair  Technology  Series  and  Notetaking  Sheet  2-2-lN* 

II.  PERFORMANCE: 

A.     Identify  the  conformal  coating  on  a  minimum  of  three  instructor 
provided,  printed  circuit  boards,  without  error,  and  determine 
which  method  of  removal  isj^to  be  used.    Identification  and 
determination  will  be  in  concurrence  with  the  information 
provided  in  Notetaking  Sheet  2-2-IN  and  Information  Sheet  2-2-11* 

B*     Remove  a  minimum  of  one  designated  component  from  each  coated 
printed  circuit  board  using  the  chemical,  heat  and/or  abrasive 
methods  of  removal  as  described  in  Volume  6  of  the  PACE  Rework 
and  Repair  Technology  Series  and  Notetaking  Sheet  2-2-lN,  with  " 
no  damage  or  degradation  to  the  components  or  printed  circuit 
boards. 

NOTE:   Circuit  boards  used  for  Conformal  Coating  Removal  may  be 
presented  at  any  time  for  informal  evaluation  on  work  being 
performed  prior  to  grading.    Constructive  comments  by  the 
instructor  on  identification  and  coating  removal  will  be  offered 
as  information. 
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IIK  TIME  REQUIRED  PER  STUDENT: 


Each  student  will  be  required  to  turn  in  the  three  circuit  boards 
with  the  correct  identification  and  specified  components  removed 
for  grading  by  the  seventh  day  of  the  course*    Removal  of  coated 
components  must  be  performed  with  no  damage  or  degradation  to  the 
components  or  circuit  boards  to  receive  a  satisfactory  (SAT)  grade* 
If  the  components  removal  is  determined  to  be  unsatisfactory  (UNSAT), 
the  student  will  be  permitted  to  rework  and  resubmit  them  for  grading, 
by  the  ninth  day*   Two  UNSAT's  on  .the  same  task  will  be  cause  for 
convening  an  academic  board  and  possible  drop  from  the  course* 


IV*  EQUIPMENT: 

A*     One  2H  kit 

B*     Three  selected  printed  circuit  boards  with  a  different  type 

'  conformal  coating  on  each  ^  . 

C*     Consumable  supplies  as  necessary 
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PLEASE  READ  COMPLETE  DIRECTIONS  BEFORE  PROCEEDING 
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Perfomance  Test  2/3  ' 

DESOLDERIN&  PRINTED* CIRCUIT  BOARD  COMPQNENTS    '  " 

I.  '  PURPOSE: 

To  determine  the  proficiency  with  which  the  s'tudent  performs  the 
following  tasks: 

^     A.     Identify  the  various  types  of  solder  connections  by  visual 

inspection  of  selected  single  and  double  sided  printed  circuit 
>boards»  evaluate  the  task  to  be  performed  and  determine  the 
proper  desoldering  and  component  removal  method  to  be  used. 
Identification*  evaluation  and  determination  will  be  based  on 
infK3rmation  contained  in  Volume  6  pf-the  PACE  Rework  and  Repair 
Technology  Series  and  Notetaking  Sheet  2-3*lN- 

B.     Remove  components  from  selected  printed  circuit^oards  using 
the  wicking»  manual  and  motorized  solder  extraction  methods 
of  desoldering  as  described  tn  Volume  6  of  the  PACE  Rework  and 
Repair  Technology  Series  and  Notetaking  Sheet  2-3-lN»  with 
mini^mum  damage  or  degradation  to  the  components  and/or  circuit 
boards.         '  ^  .  * 

IK  PfRFORMAHCE:' 

A*     Remove  a  minimum  of  ?our  (4)  selected  components  from  an  ^ 
instructor  provided  single  sided  printed  circuit  board  using  )^ 
the  wicking  method  of  desoldering*;  in  accordance  with  procedures 
anct  to  the  damage  and  degradation  standards  outlined  in  Volume 
6  of  the  PACE  Series  and  Notetaking  Sheet  2-3-lN. 

B.  Remove  a  minimum  of  four '(4)  selected  components  from  an 
instructor  provided  doublg  sided  print^ed  circuit  board  using 
the  manual  vacuum  method  of  desoldering  in  accordance  with  the 
procedures  and  to  the  damage  and  degradation  standair^ds  outlined 
in  Volume  6  of  the  PACE  Series  and  Notetaking* Sheet  2-3-lN.. 

C.  Reipove  a  minimum  of  four  (4)  selected  components  from  an 
instructor  provided  double  sided  print^circ4Jit  board  using 
the  motorized  extractor  method  of  desoldering,  in  accordance 
with/the  procedures  and  to 'the' damage  anct  degradation  standards 
outltnedin  Volume  6  of  the  PACE  Series  and  Notetaking  Sheet 
2-3-lN.  ,     *  : 


NOTE:    Circuit  boards  may  be  presented  at  any  time  for  informal 
evaluation  on  work  being  performed  prior  to  grading.  Constructive 
comments  by  the  instructor  on  component  removal  and  desoldering 
technique  will  be  offered  as  information. 

III.  TIME  REQUIRED  PER  STUDENT: 

Each  student  will  be  required  to  turn  in  three  circuit  boards  with 
the  minimum  number  of  components  removed  frojii  each,  for  grading  by 
the  seventh  day  of  the  course.   Quality  of  completed  work  must  meet 
the  acceptable  standards  of  no  damage  or  degradation  of  components 
or  circuit  boards  to  receive  a  satisfactory  (SAT)  .grade.    If  the 
desoldering  and  component  removal  is  determined  to  be  unsatTsfactory 
(UNSAT),  the  student  will  6e  permitted  to  rework  and  resubmit  them 
for  grading  by  the  ninth  day.   Two  UNSAT's  on  the  same  task  will-  be 
cause  for  convening  an  academic  board  and  possible  drop  from  the  course- 

IV.  EQUIPMENT: 

A.  One  2M  kit 

B.  One  selected  single  sided  printed  circuit  board 

C.  Two  selected  double  sided  printed  circuit  boards 

D.  Consumable  supplies  as  necessary 


l»jl4 
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PLEASE  READ  COMPLETE  DIRECTIONS  BEFORE  PROCEEDING 


Performance  Test  2-4 


REPAIR  OF  DAMAGED  PRINTED  CIRCUIT  BOARDS 


L  PURPOSE: 

To  determine  the  proficiency  with  which  the  student  performs  the 
following  tasks: 

A.     Identify  the  four  categories  of  damage  common  to  printed 
circuit  boards.    Identification  will  be  in  concurrence  with 
information  contained  in  Notetaking  Sheet  2-4-lN. 


Determine  the  extent  of  repair  required  and  the  proper  repair 
technique  to  be  used  on  any  printed  circuit  board  in  accordance 
with  information  outlined  in  Notetaking  Sheet  2-4-lN  and 
HIL-STD-454D. 

C.     Repair  damaged  printed  circuit  board  conductors,  eyelets  and 
laminates  using  the  proper  tools  and  techniques  and  to  the 
standards  outlined  U  Notetaking  Sheet  2-4*lN  and  MIL-STD-454D. 

IL  PERFORMANCE: 

A.     Repair  the  conductor  damage  on  an  instructor  provided  printed 
circuit  board  following  the  procedures  and  to  the  acceptable 
standards  outlined  in  Notetaking  Sheet  2-4*lN  utilizing  the 
high  reliability  soldering  techniques  illustrated  in  MIL-S-45743E. 
A  minimum  of  one  each  of  the  following  type  conductor  repairs 
is  required: 

K     One  (1)  Flow  repair 

2.  One  (1)  Up  repair 

3.  One  jl)  Clinch  Staple  repair 

4.  One  (1)  Pad  replacement  with  an  eyelet  set  in  the  pad  repair 

6*     Perform  a  laminate  repair  of  a  burned  area  on  an  instructor 
provided  printed  circuit  board  using  the  Rebuilding  technique 
and  to  the  acceptable  standards  outlined  in  Notetaking  Sheet 
2-4-lN. 

^  NOTE:    Circuit  boards  niay  be  presented  at  any  time  for  informal 

evaluation  on  work  being  performed  prior  to  grading..  Constructive 
comments  by  the  instructor  on  conductor  and  laminate  repair 
techniques  will  be  offered  as  information. 
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IIL  TIME  REQUIRED  PER  STUDENT: 


Each  student  will  be  required  to  turn  in  the  printed  circuit  boards 
with  the  required  conductor  repairs  and  laminate  repair  completed 
by  the  ninth  day  of  the  course.    Quality  of  completed ^^ork  must  meet 
teh  acceptable  standards  for  printed  circuit  board  repair  as  illustrated 
in  MIL-S-45743E  and  outlined  in  Notetaking  Sheet  2-4-lN  to  receive 
a  satisfactory  (SAT)  grade.    If  the  laminate  or  conductor  repairs  are 
d.etermined  to  be  unsatisfactory  (UNSAT),  the  student  will  be  Permitted 
■  to  rework  and  resubmit  them  for  grading  by  the  tenth  day.    Two  UNSAT's 
will  because  for  convening  an  academic  board  and  possible  drop  form 
the  course* 

IV.  EQUIPMENT: 

 A^  One  2M  kit 

B.  On^"^rinre^^clTcxritrboard-with-Four-conductors^-damaged  — 

C.  C  e  printed  circu.it  board  with  overheated  laminated  damage 

D.  Epoxy 

E.  Scrap  circuit  board  or  fiberglass  powder 

F.  Copper  Foil 

G.  Consumable  supplies  as  necessary 


7C706P10 


8 


PLEASE  READ  COMPLETE  DIRECTIOHS  BEFORE  PROCEEDING 


Performance  Test  3-1 


HAND  COLDERING  TURRET  TERMINALS 


I.     PURPOSE : 

To  determine  the  proficiency  with  which  the  student  performs  the 
following  tasks: 

A*     Connect  properly  prepared  wires  to  prepared  turret  ''3rntinals, 
using  preferred  mounting  styles  and  terminations,  w(th  high 
reliability  soldering  techniques  meeting  or  exceeding  all 

 spectfJjcatjjjjisJliustrate^  Jn_HlL-S_:i45743E  and  described  in_ 

Notetaking  Sheet 


II.  PERFORMANCE: 

A*     CoFiplete  a  minimum  of  two  (2)  single  entry  turret  terminal 
connections,  after  preparing  the  wires  and  terminals,  using 
the  preferred  mounting  styles  and  high  reliability  soldering 
techniques  illustrated  in  MIL-S-45743E  and  described  in 
* Notetaking  Sheet  3-l-lN. 

B*     Complete  a  minimum  of  one  {!)  double  entry  turret  terminal, 
connection,  after  preparing  the  wires  arid  ternrinal,  using  the 
preferred  mounting  style  and  high  reliability  .soldering 
techniques  illustrated  in  MIL-S-45743E  and  described  in  Note- 
taking  Sheet  3-l-lN. 

^  NOTE;   Turret  terminals  ntay  be  presented  at  any  time  for 

informal  evaluation  on  work  being  performed  prior  to  grading* 
Constructive  comments  by  the  instructor  on  turret  terminal 
connection  techniques  will  be  offered  as  information* 


IIK  TIME  REQUIRED  PER  STUDENT: 

Each  student  will  be  required  to  turn  in  a  mirtintum  of  two  single 
entry  and  one  double  entry  turret  terminal  connections  for  grading 
by  the  ninth  day  of  the  course*   Quality  of  completed  work  must  meet 
the  acceptable  standards  for  turret  terminal  connections  as  illustrated 
in  MIL-S-45743E  and  described  in  Notetaking  Sheet  3-l-lN  to  receive 
a  satisfactory  (SAT)  completion  grade*    If  either  or  both  of  the 
connection  styles  are  determined  to  rework  and  resubmit  them  for 
grading  by  the  tenth  day*   Two  UNSAT's  on  the  same  task  will  be  cause 
for  convening  an  academic  board  and  possible  drop  from  the  course* 


IV*  EQUIPMENT: 

A.  One  2M  kit 

'   B*  Turret  Terminals 

.  C*  Wire 

0*  Consumable  supplies  as  necessary 


PLEASE  READ  COMPLETE  DIRECTIONS  BEFORE  PROCEEDIHS 


Performance  Test  3-2 

HAND  SOLDERING  HOOK  AND  PIERCED  TAB  TERMINALS 


1.    ^PURPOSE:  '  ^ 

To  determine  the  proficiency  with  Which  the  student  performs  the 
following  tasks; 

A-     Connect  properly  prepared  wires  to  prepared  hook  and  pierced 

tab  terminals^  using  preferred  mounttng  styles  and  terminations^ 

_  _with  hlgh  reliability  soldering  techniques  meeting  or-exceeding  —  

all  specifications  illustrated  in  MIL-S-45743E  and  described 
in  Notetaking  Sheet  3-2-lN. 

IL  PERFORMANCE: 

A*     Complete  a  minitnum  of  two  (2)  single  entry  and  one  (1)  double 
entry  hook  terminal  connections after  prepcring  the  wires  and 
terminals,  using  the  preferred  mounting  sx^yles  and  high 
reliability  soldering  techniques  illustrated  in  HIL-S-45743E 
and  described  in  Notetaking-  Sheet  3-2-lN. 

Complete  a  minimum  of  two  (2)  single  entry  and  one  (1)  double 
entry  pierced  tab  terminal  connections,  after  preparing  the 
wires  and  terminals,  using  the  preferred  mounting  styles  and 
high  reliability  soldering  techniques  illustrated  in  HIL-S- 
45743E  and  described  in  Notetaking  Sheet  3-2-lN. 

NOTE:    Hook  and  pierced  tab  terminals  may  be  presented  at  any 
time  for  informal  evaluation  of  work  being  performed  prior  to 
grading.    Constructive  comments  by  the  instructor  on  hook  and 
pierced  tab  terminal  connections  techniques  will  be  offered 
as  information. 

r 

IIL  TIME  REQUIRED  PER  STUDENT: 

Each  student  will  be  required  to  turn  in  the  specified  minimum  single 
-  and  double  entry  hook  and  pierced  tab  terminal  connections  for  grading 
by  the  ninth  day  of  the  course.    Ouality  of  completed  work  must  meet 
the  acceptable  standards  for  the  terminal  connections  as  illustrated 
in*MIL-S-45743E  and  described  in  Notetaking  Sheet  3-2-lN  to  receive 
a  satisfactory  (SAT)  completion  grade.    If  any  of  the  connections 
styles  are  deter:fnined  to  be  unsatisfactory  (UMSAT)  the  student  will  be 
permitted  to  rework  and  resubmit  them  for  grading  by  the  tenth  day. 
Two  UNSAT's  on  the  same  task  will  be  the  cause  for  convening  an 
academic  board  and  possible  drop  from  the  course. 
IV.  EQUIPMENT: 

A.  One  2H  kit  f    ^  q 

6.  Hook  and  Pierced  Tab  TerniinifS i.Q 

C.  Wire 

D.  Consumable- supplies  as  necessary  . 
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PLEASE  READ  COMPLETE  -OIRECTIONS  Z'^fORE  PROCEEDING 


Performance  Test  3-3 

HAMD  SOLDERING  BIFURCATED  TERMINALS 


I.  PURPOSE; 
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To  determine  the  proficiency  with  which  the  student  performs  the 
following  tasks : 

A,     Connect  properly  prepared  wires  to  prepared' bi furcated  terminals, 
using  preferred  mounting  styles  and  terminations,  with  high 
reliability  soldering  techniques  meeting  or  exceeding  all 
specifications  illustrated  in^ MIL-S-45743E  and  described  in 
Nbtetaking  "Sheet  "3-3-rR.  "  ^-^-^^  


IK  PERFORMAM 


A. 


Complete  a  minimum  of  one  (1)  each,  of  the, following  bifurcated 
terminal  connections,  after  preparing  the  wires  and  terminals, 
using  the  preferred  mounting  styles  and  high  reliability 
soldering  techniques  illustrated  in  MIL-S-45743E  and  described 
in  Notetaking  Sheet  3-3-lN: 


2, 
3. 
4. 


On-*  (I)  Single  entry 

One  (1)  Double  entry 

One  (ij  Top  entry 

One  U)  Bottom  entry 


NOTE:    Bifurcated  terminals  may  be  presented  at  any  time  for 
informal  evaluation  of  work  being  performed  prior  to  grading. 
Constructive  comments  by  the  instructor  on  bifurcated  terminal 
connections  techniques  will  be  offered  for  information, 

III,  TIME  REQUIREp^PER  STUDENT:  ^ 

Each  student  will  be  required  to  turn  in  a  minimum  of  one  (1)  single 
entry,  one  (1)  double  entry,  one  (1)  top       one  (1)  bottom  entry 
bifurcated  terminal  connections  for  grading  by  the  tenth  day  of  the 
course*    Quality  of  completed  work  must  meet  the  acceptable  standards- 
for  bifurcated  terminal  connections  as  illustrated  in  MIL-S-45743E  and 
described  in  Notetaking  Sheet  3-3-lN  to  receive  a  satisfactory  -{SAT) 
completion  9rade,    If  any  of  the  connections  are  determined  to  be 
unsatisfactory  (UNSAT),  the  student  will  be  permuted  to  rework  and 
resubmit  them  for  grinding  by  the  twelfth  day.    Two  UNSAT's  on  the 
same  taek  will  be  cause  for  convening      academic  board  and  possible 
drop  from  the  course, 

IV,  EQUIPMENT: 

A.  One  2M  kit 

B.  Bifurcated  terminals 

C.  Wire 

D-  Consumable  supplies  ds  necessary 


PLEASE  REAP  COMPLETE  DIRECTIONS  BEFORE  PROCEEDING 


Performance  Test  3-4 

HANO  S0L0ERIN6  CONNEaOR  PINS 


J.  PURPOSE^ 


To  determine  the  pt^oficiency  with  which  the  student  performs  the 
following  tasks: 

A.     Connect  properly  prepared  wires  to  prepared  solderable  connector 
pins. using  preferred  mounting  styles  and  terminations,  with 
high  reliability  soldering  techniques  meeting  or  exceeding  all 
speciticatiofR~fl"TTi?rtif'dteU  lu  M^t=S^4^45£--and-desc^T^Je(M:n  


Noteiaking  Sheet  3-4-lN. 

II..  PERFORMANCE:  .  .  .  -        ■  ' 

A.  -  Complete  a  minimum  of  five  (5), single  entry  connector  pin 

connections*  after  preparing  th^wires  and  connector  pins, 

using  preferred  mounting  styles  and  high  reliability  soldering 

techniques  illustrated  in  HIL-S-45743E  and  described  in  Notetaking 

Sheet  3-4-lN. 
♦ 

NOTE :   Connector  pins  may  \}q  presented  at  ar\y  time  for  informal 
e^iTuation  on  work  being  performed  prior  to  grading.  Constructive 
comments  by  the  instructor  on  connector  pin  connection  techniques 
will  be  offered  as  information. 

ill.  TIME  REQUIRED  PER  STUDENT: 

Each  student  will  be  required  to  turn  in  a  minimum  of  five  (5)  single 
eRtry  connector  pin  connections -for  grading  by  the  tenth  day  of  the 
course.    Quality  of  completed  work  must  fneet  the  acceptable  standards 
for  i^onnector  pin  connections  as  illustrated  in  HIL-S-45743E  and 
described  in  Notetaking  Sheet  3-4-lN  to  receive  a  satisfactory  (SAT) 
completion  grade.    If  any  connector  pin  connections  are  determined  to 
be  unsatisfactory  (UNSAT),  the  student  will  be  permitted  to  rework  and 
resubmit  them  for  grading  by  the  twelfth  day.   Two  UNSAT's  on  the  same 
.task  will  be  cause  for  convening  an  academic  board  and  possible  drop 
from  the  course- 

IV.  EQUIPMENT: 

A.  One  2M  kit 

B.  Connector  pins 

C*  Wire  ^ 

D.  Consumable  supplies  as  necessary 
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PLEASE  READ  COMPLETE  DIRECTIONS  BEFORE  PROCEEDING 


Performance  Test  4.3 


MICRO-ELECTRONIC  CIRCUIT  CONFORMAL  COATING 
REMOVAL  AND  DESOLDERING  TECHNIQUES 


I.   -  PURPOSE: 


To  determine  the  proficiency  with  which  the  student  performs 
the  following  tasks: 

A.  Remove  various  conformal  coatings  from  micro-electronic 
printed  circuit  boards  using  the  heat,  chemical  and/or 
abrasive  methods  and  the  necessary  tools  as  outlined 

in  Volume  6  of  the  PACE  Rework  and  Repair  Technology,  Series 
and  Notetaking  Sheet  3-4-lN. 

B.  Remove  various  component  parts  from  micro-electronic 
printed  circuit  boards  using  the  correct  tools  and 
desoldering  techniques  as  outlined  in  Volume  6  of  the 
PACE  Rework  and  Repair  Technology  Series  and  Notetaking 
Sheet  3-4-lN. 

II.  PERFORrWNCE: 

> 

A.  Remove^ a  minimum  of  two  (2)  specific  dual-in-line 
components  (DIP'S)*  from  an  instructor  selected  conformal 
coated  micro-electronic  printed  circuit  board*  using  the 
correct  micro  conformal  coating  renoval  method  and  micro 
electronic  desoldering  techniques  as  outlined  in  Volume  6 
of  the  PACE  Rework  and  Repair  Technology  Series  and  the 
information  contained  in  Notetakihg  Sheet  3-4-lN* 

B.  Remove  a  minimum  of  two  (2)  specific  flat  pack  components 
(FLAT  pack's),  from  an  instructor  selected  conformal  coated 
micro-electronic  printed  circuit  board,  using  the  correct 
micro  conformal  coating  removal  method  and  micro  electronic 
desoldering  techniques  as  outlined  in  Volume  6  of  the  PACE 
Rework  and  Repair  Technology  Series  and  the  information 
contained  in  Notetaking  Sheet  3-4-lN. 

C.  Remove  a  minimum  of  two  (2)  specific  integrated  circuits 
(TO-5  IC's),  from  an  instructor  selected  conformal  coated 
micro-electronic  printed  circuit  board,  using  the  correct 
micro  conformal  coating  removal  method  and  micro  electronic 
desoldering  techniques  as  outlined  in  Volume  6  of  the  PACE 
Rework  and  Repair  Technology  Series  and  the  information 
contained  in  Notetaking  Sheet  3-4*lN. 
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NOTE:    Micro-electronic  circuit  boards  may  be  presented 
at  any  time  for  informal  evaluation  on  work  being  performed 
prior  to  grading.    Constructive  cownents  by  the  i'nstructor 
on  micro  coating  removal  and  desoldering  techniques  will 
be  offered  as  information. 

IIL  TIME  REQUIRED  PER  STUDENT: 

Each  student  will  be  required  to  turn  in  the  completed  circuit 
boards  with  a  minimum  of  two  (2)  specific  components  removed 
from  each  circuit  board  for  grading  by  the  thirteenth  day  of 
the  course.  'Removal  of  the  coated  ccfjiponents  must  be, performed 
with  no  damage  or  degradation  to  the  components  or  circuit  boards 
■and  meet  the  acceptable  standards  outlined  in  Volume  6  of  the  PACE 
Rework  and  Repair  Series  and  Notetaking  Sheet  3-4-lN  to  receive 
a  satisfactory  (SAT)  completion  grade.    If  any  circuit  board  is 
determined  to  be  unsatisfactory .'(UNSAT) ,  the  student  will  be  , 
permitted  to  rework  and  resubmit  t^hem  for-gradingy  by  the 
fourteenth  day.    Two  UNSAT*s  on  the  same  task  will  be  cause 
for  convening  an  academic  board  and  possible  drop  from  the 
course* 


IV.  EQUIPMENT: 

A,     One  m  Kit 

B*     One  conformal  coated  micro  circuit  board  with  dual-in-Hne 
components 

C.  One  conformal  coated  micro  circuit  board  with  Flat  pack 
components 

D.  One  conformal  coated  micro  circuit  board  with  TO-5  IC 
components 

Consumable  supplies  as  necessary 
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PLEASE  REAP  COMPLETE  DIRECTIONS  BEFORE  PROCEEDING 


Performanc,e  Test  4-4 

MICRO-ELECTRONIC  CIRCUIT  SOLDERING  TECHNIQUES 

I.  ■  PURPOSE: 

To^etermine  the  proficiency  .with  which  the  student  performs 
the  following  tasks: 

A*     Replace  selected  components  parts  on  micro-electronic 

circuit  boards  using  the  correct  tools  and  high- reliability 
soldering  techniques , to  the  acceptable  standards  illustrated 

in  MIL-S-45743E  and  described  in  Nptetaking  Sheet  4-4-lN. 

i 

II.  PERFORMANCE: 

A*  Install  a  minimum  of  two  (2)  dual-in-line  (DIP^s)  components 
~  on  an  instructor-selected  micro-electronic  circuit  board 

using  preferred  mounting  and  termination  styles  and  high 
reliability  soldering  techniques  to  the  acceptable  standards 
outlined  in  Ma-STD-454D,  Ma-S-45743E  apd  Notetaking  Sheet 
4-4-lN. 


1 


Install  a  minimum  of  two  (2)  flat  pack  (FLAT  PACK's)  component 
on  an  instructor  selected  mi^ro-electronic  circuit  board 
using  preferred  mounting  and  termination  styles  and  high  * 
reliability  soldering  techniques  to  the  acceptable  standards 
outlined  in  Ma-STD-454D,  Ma-S-45743E  and  Notetaking  Sheet 
4-4-lN. 


Install  a  minimum  of  two  (2)  integrated  circuit  (TO-5-IC's) 
■r/^nponents  on  an  instructor  selected  micro-electronic  circuit 
boat\^  using  preferred  mounting  and  termination  styles  and 
highVellability  soldering  techniques  to  the  acceptable 
standards  outlined  in  Ma-STD-454D,  Ma-S-45743E  and  Note- 
taking  ^Sheet  4-4-lN." 


NOTE:   Mcro-electronic  circuit  boards  may  be  presented 
at  any  time  for  informal  evaluation  on  work  beincj  performed 
prior  to  grading.    Constructive  comments  by  the  instructor 
on  installation  of  micro  components  and  soldering  techniques 
will  be  ofvered  as  information. 
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III'.  "TIME  REQlilRED  PER  STUDEMT: 

J- 

Each  student  will  be  required  to  turn  in  the  completed  micro- 
electronic circuity  boards  with  a  minimum  of  two  (2)  specific 
components  installed  on  each  board  for  grading  by  the  * 
fourteenth  day  of  the  course,  '.Installation  of  the  components 
must  meet  the  acceptable  standards  outlined  in  HrL-S-45743E  and 
>  Notetaking  Sheet  4-4-lN  to  receive  a  satisfactoi^y  (SAT) 

completion^  grade.    If  any  circuit  board  is  determined  to  be 


and  resubmit  them  for  grading  by  the  fifteenth'day,-  Two 
UNSAT's  ort  the  same  task. will  be  cause  for  convening  an 
academic  board  and  possible  drop  from  tfie  course, 

IV.    EQUIPMENT:  '  " 

A*  One  2M  Kit  ^  *  ^ 

B*  Two  dual-in-line  (OIP's)  components 

^  Two^flat  pack  (FLAT  PACK's)  components 

D,  Two  TO-5-IC^s 

E*  Three  micro-circuit  boards 

F»  Consumable  supplies  as  necessary 


unsatisfactory 


rework 


ft 
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broad  range  of  marketing  occupations,  that  unneeded  duplication  is 
avoided,  and  that  a  greater  consistency  of  research  design  is 
maintaiiiea.    Consiueration  neads  to  be  given  to  other  curriculum 
models;  additional  ^evaluative  studies  should  be  conducted  to 
measure  the  effectiveness  of  competency-based  programs. 

Research  focused  on  evaluation  has  been  refined  during  the  ten-year 
period.    While  much  of  the  evaluation  is  still  opinion-based,  the 
development  of  evaluative  criteria  and  standards  should  provide 
an  objective  base  for  future  evaluation.    Initial  efforts  in  cost- 
benefit  analysis  have  been  undertaken.    Such  studies  provide 
extremely  important  information  for  educational  decision  makers. 
Researchers  should  formulate  and  test  additional  evaluative  models 
including  comprehensive  cost-benefit  analysis  and  measures  of 
worker  productivity.    Goal-free  assessment  should  be  examined 
in  order  to  provide  a  unique  perspective  for  the  analysis  of 
the  marketing  and  distributive  education  programs. 

Innovative  research  designs  and  valuable  data  are  results  available 
from  research  in  the  area  of  instruction.    Comparative  studies  that  have 
been  completed  though  opinion  analysis  are  still  predominate.  The 
development  of  quasi-experimental  and  experimental  research  should 
be  most  easily  accomplished  in  this  program  area. 

Finally,  the  area  of  philosophy  and  objectives  for  marketing  and 
distributive  education  must  be  carefully  scrutinized.    There  is 
no  standard  set  of  goals  and  objectives  accepted  by  the  profession. 
The  philosophy  identified  by  Crawford  in  1967  and  revalidated 
in  1975  appears  to  have  a  high  level  of  acceptance  In  the 
profession,  as  shown  in  Crawford's  research  and  later  studies 
incorporating  the  philosophical  statements*    However,  It  must  be 
noted  that  despite  the  high  level  of  acceptance  of  the 
philosophical  statements,  many  studies  have  shown  that  significant 
portions  of  the  philosophy  are  not  implemented  effectively. 
Attention  must  be  focused  in  future  research  on  the  apparent 
discrepancy  between  philosophy  and  practice. 


RECOMMENDATIONS 


Research  is  playing  an  increasingly  important  role  in  marketing  and 
distributive  education.    With  Increased  dissemination  and  application 
of  research  results,  decision  making  in  marketing  and  distributive 
education  should  become  much  more  objective  and  effective. 
Dissemination  of  research  results  is  critical  but  difficult, 
particularly  a$  the  quantity  of  research  increases. 
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given  to  broadening  the  outlets  for  dissemination 
and  briefs  that  stress  major  findings  and 
oils  sliould  1)5  widely  disseminated*  Elonographs 
iled  analysis  of  relevant  research  oh  a 
ssue  should  be  prepared*   The  marketing  and 
i.on  profession  should  consider  the  development 
of  relevant  research  or  some  other  method  of 
sifying  research  on  a  continuing  basis*  Future 
and  Synthesis  of  Research  in  Marketing  and 
ion  should  be  published  on  a  regular  basis, 
xt  edition  should  begin  immediately  to  aia  in 
a  corn^rehensive  publication* 

ned  in  marketing  and  distributive  education, 

liven  to  the  potential  usefulness  of  the 

ns  and  designs  should  De  selected  to 

and  replicability  of  the  stuc^y*  Previous 

within  and  outside  of  marketing  and 

ion  should  be  carefully  reviewed  to  provide  for 

i stency  of  effort. 


earch 


base  of  research  is  developing  in  marketing  and 
ion,  several  areas  are  in  need  of  specific 
Dpics  of  human  resource  needs  and  enployment 
listration  and  supervision,  and  guidance  and 
/lously  been  identified  as  receiving  limited 

.t  are  of  specific  Interest  to  the  profession, 
10  research  devoted  to  them  Include: 

1  adult  students  and  instruction  devoted 
)  and  retraining  marketing  personnel. 

1  special  needs  populations  in  marketing  and 


il  research  evaluating  alternative 
lal  models  and  strategies. 

)f  teacher  education,  program  models,  inservice 
and  preparation  of  teachers  using 
>nal  strategies. 

,ion  of  marketing  and  distributive  education 
.tive  human  resource  development  system. 
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6,    The  development  and  testing  of  nontraditioani 

program  strategies  both  inside  and  outside  the  public 
educational  system. 


7*    The  development  of  transportable  research  models 

that  can  be  easily  implemented  at  state  and  local  levels, 

A  need  exists  in  marketing  and  distributive  education  to  critically 
analyze  past  research  and  to  develop  a  comprehensive,  specific 
plan  for  future  research.    As  questions  and  issues  are  identified 
within  the  profession,  a  framework  should  be  available  to  promote 
careful  stutjy  and  the  search  for  answers  to  questions.  Research 
coupled  mth  dissemination  and  application  will  be  a  positive 
element  in  the  luture  development  of  marketing  and  distributive 
educati on , 
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TABLE  1 


DOCTOR'S  AND  OTHER  STUDIES 
IN  MARKETING  AND  DISTRIBUTIVE  EDUCATION 
1968-1980 


Year  68*   69   70   71    72   73    74    75   76  77   78  i  79**  80**  Total 


Doctor's  Studies 

4 

9 

10 

n 

11 

10 

13 

12 

19 

25 

13 

10 

1 

148 

Other  Studies 

1 

2 

3 

4 

2 

5 

5 

13 

13 

12 

13 

7 

0 

80 

Total 

5 

11 . 

13 

15 

13 

15 

18 

25 

32 

37 

26 

17 

1 

228 

*   Does  not  include  the  studies  reported  by  Ashmun  and  Larson  for  1968. 

**  Only  those  studies  reported  to  the  authors  for  1979  and  1980  are  included.  A 
comprehensive  search  was  conducted  for  the  years,  1969-1978. 
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TABLE  II 


REFERENCES  MADE  TO  STUDIES 
REPORTED  BY  YEARS  AND  SUBJECTS 


Subject  Area 

68* 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79** 

80** 

Total 

I. 

Philosophy  and  Objectives 
Dissertations 
Others 

1 

1 

1 

2 

2 

1 
1 

1 

3 

2 

1 

15 
1 

Total 

0 

1 

0 

1 

1 

2 

2 

2 

1 

3 

2 

1 

0 

16  (6.6%) 

II. 

Human  Resource  Needs  and 
Employment  Opportunities 

Dissertations 

Others 

1 

1 

1 

1 

1 

1 
4 

Total 

0 

1 

0 

1 

0 

0 

0 

0 

1 

1 

0 

0 

5  (2.1%) 

riL 

Learner  Characteristics 
Dissertations 
Others 

ll 

1 

— ]  

1 

1 

1 

— 1 — 

1 



6 
-3 

Total 

1 

0 

0 

2 

1 

0 

2 

0 

2 

0 

0 

0 

9  (3.7%) 

IV. 

Curriculum 

Dissertations 
Others 

1 

2 

2 
1 

1 
1 

2 

2 

1 

7 

I 

3 
5 

3 
2 

2 
1 

1 

20 
18 

Total 

1 

'  1 
J 

3 

1 

2 

2 

/ 

6 

b 

4 

3 

0 

38  (Ib.bi^) 

Program  Design  Models 
Dissertations 
Others 

1 

1 

1 

1 

1 

1 

2 

Total 

u 

0 

i 

1 

1 

U 

0 

1 

1 

1 

0 
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Subject  Area 


TABLE  II*  con't. 
68*  69    70    71    72    73   74    75    76   77   78   79**   80**  Total 


VI.  Instruction 

Dissertations  242121327662        1  39 

Others  2     1     1     3     3     6     2     4     4  26 

Total  24233265138106        1        65  (26.8%) 

VII.    Guidance  and  Counseling 

Dissertations  1  11  3 

Others  1  1 

Total  D     5    r^'D     i     0     0     1     1     1     0    0       0       4  (1.7%) 
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VIIL    Teacher  Education 
Dissertations 


6  10 


37 


in 
o 


others 

1 

1 

1 

1 

2 

1 

3 

3 

14 

Total 

0 

1 

5 

4 

3 

2 

3 

6 

7 

13 

6 

0 

51  (21.0%) 

IX.    Administration  and  Supervision 
Disse  rtations 
Others 

1 

1 

1 

1 

1 

3 
3 

Total 

0 

0 

0 

0 

1 

0 

1 

1 

1 

0 

1 

0 

6  (2.4%) 

X.  Evaluation 

Disse  rtations 
Others 

1 

2 

1 

_  1 

4 

1 
1 

3 
2 

4 
1 

5 

_2 

3 
1 

3 
2 

2 

29 
14 

Total 

1 

4 

2 

4 

2 

5 

5 

7 

■4 

5 

2 

2 

43  (17.7%) 

TOTAL  BY  YEAR 

Dissertations 
Others 

4 
1 

9 

5 

10 
3 

12 

4 

n 

4 

10 
4 

15 
5 

13 
18 

20 
14 

27 
12 

12 

10 

n 

8 

1 

0 

155 
88 

TOTAL 

5 

14 

13 

16 

15 

14 

20 

31 

34 

39 

22 

19 

1 

243  (100%) 

*  Does  not  include  the  studies  reported  by  Ashmun  and  Larson  for  1968. 

**  Only  those  studies  reported  to  the  authors  for  1979  and  1980  are  Included.    A  comprehensive 
search  was  conducted  for  the  years  1969-1978. 


TASLE  III 
FREQUENCY  WITHIN  AREAS  OF  RESEARCH 

Area  of  Research  Number  of  Studies  Percent 

1.  Instruction  65  26.8 

2.  Teacher  Education  51  21.0 

3.  Evaluation  43  17.7 

4.  Curriculum  38  15,6 

5.  Philosophy  and  Objectives  16  6.6 

6.  Learner  Characteristics  9  3.7 

7.  Program  Design  Models  6  2.4 

8.  Human  Resource  Needs  and 

Employment  Opportunities  5  2.1 

9.  Administration  and  Supervision  6  2.4 
10.    Guidance  and  Counseling  4  1.7 

TOTAL  243  100-0% 
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